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LETTER  OF  TRANSMITrAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry,- 
Washington,  D,  C,  May  8,  1SU9, 
Sir:  I  have  the  honor  to  submit  herewith  the  Fifteenth  Annual 
Report  of  the  Bureau  of  Animal  Industry,  prepared  in  accordance 
with  the  organic  act  of  the  Bureau,  and  recommend  that  it  be  for- 
warded to  the  Public  Printer  for  printing. 

The  table  of  contents  shows  over  fifty  leading  titles.  This  variety 
of  subjects  ought  to  make  the  volume  valuable  in  some  particulars 
to  all  stock  raisers.    ' 


Respectfully, 


Hon.  James  Wilson, 

Secretary. 


D.  E.  Salmon, 
Chief  of  Bureau  of  Animal  Industry, 
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FIFTEENTH  ANNUAL  REPORT  OF  THE  BUREAU  OF 
ANIMAL  INDUSTRY. 


BEPOET  OF  THE  CHIEF  OF  THE  BUREAU. 

MEAT   INSPECTION. 

The  increase  of  work  in  connection  with  meat  insjiection  was  veiy 
large  during  the  year  and  required  the  appointment  of  a  large  num- 
ber of  employees.  These  were  obtained  upon  certification  by  the 
Civil  Service  Commission,  and  have  proved,  as  in  the  previous  year, 
to  be  competent  and  satisfactory.  Although  the  Bureau  force  of 
employees  is  enlarge<f  from  year  to  year,  as  the  appropriations  for  the 
inspection  work  will  permit,  the  efficiency  of  the  employees  is  also 
increased  through  the  examination  by  the  Civil  Service  Commission, 
and  the  Bureau  is  thus  enabled  to  maintain  a  thorougli  system  of 
inspection. 

A  reference  to  the  tables  giving  the  number  of  animals  inspected 
this  year  and  for  1897  shows  that  the  number  has  been  greatly 
increased;  yet  it  is  still  true  that  the  appropriation  for  this  Bureau  is 
not  sufficient  to  permit  of  the  inspection  of  all  meat  entering  into 
interstate  commerce,  although  the  law  contemplates  that  all  should 
be  inspected.  It  is  true,  however,  this  year  as  last,  that  all  of  the 
beef  exported  to  Europe  and  the  greater  part  of  the  pork  and  other 
meat  products  exported  have  been  inspected  in  accordance  with  the 
law. 

During  the  year  meat  inspection  has  been  in  operation  at  135  abat- 
toirs, as  against  128  for  the  previous  year,  and  in  35  cities,  as  against 
33  in  1807. 

The  table  following  gives  the  number  of  inspections  of  animals 
before  slaughter,  made  either  in  the  stock  yards  or  at  the  abattoirs, 
and  shows  the  number  inspected  for  official  abattoirs  and  the  number 
of  inspections  of  animals  for  abattoirs  in  other  cities  and  miscella- 
neous buyers;  also  the  number  condemned  on  this  insi)ection  at 
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abattoirs  and  the  number  rejected  in  the  stock  yards.  The  number 
of  rejected  animals  slaughtered  and  the  number  of  these  condemned 
will  be  found  in  the  table  of  i)08traortem  inspections. 

Antemorteni  inspection. 


Kind  of  animal. 


Cattlo 

Shoep 

Calves 

Hogs 

Total 


For  olflcial 
abattoirs  in 
cities  whero 
inspections 
were  made. 


4,5S3,919 

5,706,003 

241,093 

20,713,883 


31,213,9tS6 


For  abat- 
toirs in  other 

cities  and 
miscellane 
ous  buyers. 


4,675,318 
4,323, 195 

227, lor 

10,896,812 


20,121,433 


Total 
inspections. 


9,228,237 

10,028,287 

468,199 

31,610,675 


51,335,398 


Con- 
demned at 
abattoirs. 


Rejected 
in  stock 
yards. 


104 

741 

67 

9,679 


10,591 


27,401 
9,501 
2,459 

66.061 


1(^,585 


A  comparison  with  the  figures  for  1897  shows  a  gain  for  1898  of 
1,178,212  cattle,  1,983,932  sheep,  19,216  calves,  and  0,043,931  hogs— a 
total  gain  of  9,025,291  animals.  This  is  an  increase  over  1896  of 
15,417,919  ^imals.  The  number  of  condemned  animals  at  abattoirs 
was  3,275  fewer  than  in  1897,  and  the  number  rejected  in  stock  yards 
was  27,247  greater. 

The  number  of  animals  inspected  at  time  of  slaughter  and  the 
number  of  carcasses  and  parts  of  carcasses  condemned  are  given  in 
the  following  table: 

Postmortem  inspection. 


Kind  of  animal. 


Cattle 

Sheep 

Calves  — 
Hog3 

Total 


Number  of  inspections. 


For  abat- 
toirs. 


4,418,738 

5,496,904 

244,330 

20,893,199 


31,053,171 


Animals 

rejected 

in  stock 

yards. 


14,143 

4,753 

825 

43,641 


63,(363 


Total. 


For  abat- 
toirs. 


4,433,181 

6,501,657 

245,155 

20,936,840 


31,116,833 


Carcasses  condemned. 


6,900 

2,606 

203 

a  69, 653 


79,364 


Animals 

rejected 

in  stock 

yards. 


3, 118 
961 
138 

7,927 


12,144 


Total. 


Parts  of 
car- 


con- 
demned 
at  abat- 
toirs. 


10,018 

3,567 

344 

77,579 


I 


91,508 


12,591 

237 

53 

6  a'),  250 


48,180 


a  Included  19,978  condemned  on  microscopic  examination. 
h  Includes  5,903  condemned  on  microscopic  examination. 

In  addition  to  the  above,  there  were  killed  by  city  inspectors  1,785 
cattle,  1,509  sheep,  192  calves,  and  14,698  hogs  which  had  been  rejected 
in  the  stock  yards  by  officers  of  the  Bureau  of  Animal  Industry. 

The  meat-inspection  tag  or  brand  was  placed  on  14,815,753  quarters 
and  968,014  pieces  of  beef,  5,448,477  carcasses  of  sheep,  217,010  car- 
casses of  calves,  680,876  carcasses  of  hogs,  and  394,563  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  4,433,569  packages  of 
beef  products,  5,163  packages  of  mutton,  and  10,145,048  packages  of 
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hog  i)roducts,  of  which  374,131  contained  microscopically  examined 
pork. 

The  number  of  cars  sealed  containing  inspected  meat  for  shipment 
to  packing  houses  and  other  places  was  18,631. 

There  were  issued  35,267  certihcates  for  meat  products  which  had 
received  the  ordinary  inspection.  These  covered  exports  comprising 
1,256,716  quarters,  67,120  pieces,  and  735,814  packages  of  beef,  weigh- 
ing 339,650,091  pounds;  5,163  packages  of  mutton,  weighing  324,996 
pounds;  39,212  hog  carcasses;  and  653,564  packages  of  pork,  weighing 
244,956,482  pounds. 

The  cost  of  this  work  was  $409,138.09,  which  makes  an  average  of 
0.8  cent  for  each  of  the  51,335,398  antemortem  inspections,  besides 
covering  all  the  subsequent  work  of  postmortem  inspection,  tagging, 
stamping,  etc. 

The  cost  of  inspection  has  been  growing  gradually  less  year  by 
year.  The  average  cost  per  head  was  4.75  cents  in  1893,  1.75  cents  in 
1894,  1.1  cents  in  1895,  0.95  cent  in  1896,  and  0.91  cent  in  1897. 

For  the  purpose  of  comparison,  the  following  table  is  given: 

Numbei'  of  animals  inspected  before  slaughta'  for  abattoirs  having  inajyectionf 


Vvscal  year. 

CatUe. 

Calves. 

Shoep. 

Hogs. 

Total 

1891 

83,891 
8,167,009 
3,922,174 
3,862,111 
3,752,111 
4.030,0U 
4,289,058 
4,552,919 

83,891 
3,809.459 
4,885,633 
12,944,056 
13,783,000 
23,275,739 
26,541,812 
31,213,966 

1892 

69,089 
92,947 
96,331 
109,941 
213,575 
259,930 
241,092 

583,861 
870,512 
1,020,764 
1,344,081 
4,  no,  190 
5,179,643 
5,706,092 

1893 

1891 

7,964,850 
13,576,917 
14,301,963 
16,813,181 
20,713,863 

1895 

1896 

1897 

1868          

MICROSCOPIC  INSPECTION   OF  PORK. 

The  number  of  samples  of  pork  examined  was  2,802,846,  of  which 
1,927,838  were  from  carcasses  and  875,008  from  pieces.  The  following 
table  shows  that  better  results  are  obtained  by  making  the  inspection 
in  the  carcass  than  when  samples  from  cured  meat  are  examined: 

Comparison  of  inspections  from,  carcasses  and  from  pieces. 


Samples. 

From  carcasses. 

From  pieces. 

Class  A 

Number. 

1,892,131 
16,?20 
19,978 

Percent. 

98.148 

0.810 

1.03-^ 

Number. 

804,042 

5,004 

5,902 

l\rcent. 
08.747 
0.579 
0.674 

Class  B 

Class  C 

Total 

1,927,838 

100 

875,008 

KO 
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The  samples  of  pork  submitted  for  microscopic  examination  were 
classified  as  follows:  Class  A,  samples  in  which  no  sign  of  trichinse, 
living  or  dead,  or  calcified  cysts  are  found;  Class  B,  samples  in  which 
degenerate  trichinae  cysts  are  found,  but  in  which  the  body  of  the 
parasite  is  not  recognizable;  Class  C,  samples  in  which  recognizable 
bodies,  living  or  dead,  of  trichinae  are  found.  All  hogs  belonging  to 
the  latter  class  must  be  condemned  and  disposed  of  according  to 
section  20  of  the  regulations  dated  June  14,  1895. 

The  number  of  certificates  issued  for  microscopically  examined  pork 
was  20,158,  covering  shipments  aggregating  373,366  packages,  weigh- 
ing 120,271,659  i>ounds.  Of  this  quantity,  698  packages,  weighing 
161,303  jwunds,  were  exported  to  countries  not  exacting  a  certificate 
of  microscopic  inspection. 

The  cost  of  microscopic  inspection  was  $171,040.94,  an  average  per 
specimen  examined  of  6.1  cents,  or  an  average  of  0.142  cent  for  each 
pound  exported. 

This  cost  per  pound  for  the  insx)ection  of  pork  shows  a  remarkable 
reduction  from  the  cost  in  1897,  when  it  was  0.256  cent.  The  cost  in 
1896  was  0.264  cent;  in  1895,  0.2  cent;  in  1894,  0.248  cent. 

The  number  of  samples  examined  increased  49  per  cent  over  last 
year,  the  expense  increased  53  per  cent,  and  the  exports  increased 
176  per  cent. 

The  following  table  shows  the  exports  of  microscopically  inspected 
pork  for  the  fisc<al  years  1892  to  1898,  inclusive: 

Ex2>ort8  of  viicroscopically  inspected  porky  1892-1S98, 


Fiscal  year. 

To  countries 
requiring 
inspection. 

To  countries 
not  requir- 
ing inspec- 
tion. 

TotaL 

1892 

Pounds. 
23,025,698 
8,059,758 
18,845,119 
80,355,230 
21,497,821 
42,570,572 
120,110,356 

Pounds. 
16,127.176 
12,617,652 
18,592,818 
5,739,388 
1,403,659 
1,001,783 
161,303 

Pounds. 
38,152.874 
20,677,410 
35,437,937 
45,094,506 
82,900,880 
43,578,356 

120,271,65© 

1893 

1894 

1895 

1896 

1897 

1893 

INSPECTION   OP  VESSELS  AND  EXPORT  ANIMALS. 

The  following  table  shows  for  the  fiscal  year  1898  the  number  of 
inspections  of  domestic  and  Canadian  cattle  and  sheep  for  export,  the 
number  rejected,  the  number  of  American  cattle  tagged,  and  the 
number  of  each  exported;  also  the  number  of  horses,  mules,  and 
hogs  exported  under  the  supervision  of  the  Bureau  inspectors.  For 
comparison  the  statistics  for  the  fiscal  year  1897  are  included. 
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Niumber  of  inspectinna^  exportatioiw,  eic,  of  American  and  Canadian  lit^e  stock  for 
the  fiscal  years  1S97  and  1898, 


AmericaB.                         1 

Hanadian. 

Kind  of  animal. 

rfSS^  Number 

Namber 
tagged. 

Number 
ported- 

Number 
spected. 

Numlier!^"™^ 
rejected.   ^^  «;^ 

Cattlo   

859,346 
297,719 

1,438 
180 

418,694 

a 400, 512 

fe 147, 907 

«9,570 

2a 

599 

ca86,S54 

d  184, 596 

22,623 

100 

19.397 
29,497 

5          19.398 

Sheep - 

88 

29,450 

3,965 

Mules 





Ho^              - - 

1887. 
CaUte 

Sheep  ... 

645,  U6 

348,106 

188 

4^,K% 

13.136 
23,289 

12 
72 

13,1^ 
23,217 

BOT''^^**^              -         

6,185 

Mnlf^ 







Hon 

t 

1 

<i  IiMdttAes  15,930  exper^d  from  Ohicaipo  by  way  of  Canadian  pQrt«. 
b  lucludee  5,U3  exi>ortcd  from  Chioago  by  way  of  Canadian  ports. 
c  Includes  5,501  shipped  from  Chicaco  by  way  of  Montreal. 
d  Includes  2,231  shipped  from  Chicago  by  way  of  Montreal. 

The  number  of  certificates  issued  for  exported  cfittlo  was  1,616,  as 
against  1,563  for  1897.  The  number  of  cleafi*ances  of  vessels  carrying 
live  stock  was  971,  as  against  954  in  1897. 

The  following  table  gives  the  number  of  cattle  and  sheep  inspected 
at  time  of  landing  by  the  inspectors  of  the  Bureau  stationed  in  Great 
Britaun,  with  th«  number  and  percentage  lost  in  transit: 

NiMmber  and  percentage  of  caitle  atul  sheep  inspected  bg  Bureau  in^^ectors  in  Great 
Britain  and  nuwher  and  percentage  lost  in  transit. 


Prooi — 

Cattle. 

She  op. 

Landed. 

Lost  in  transit. 

Landed. 

Lost  in  transit. 

United  States 

381,420 
I7,lf4 

Kumher. 
851 
50 

Percent. 
0.22 
.32 

Number. 
151,803 
27,812 

Number.  Percent 
1,224             0.8 

Oaaada-..- 

894             L39 

Total 

898,564 

«)7 

.23 

179,775 

1,618  1           0.89 

This  table  shows  an  increase  of  20,898  cattle  and  a  decrease  of  9,408 
Bbeep  when  compared  with  the  report  for  1897.  The  number  of  head 
of  cattle  lost  in  transit  in  1897  was  2,32^,  or  0.61  per  cent,  as  against 
W7  head,  or  0.23  per  cent,  for  this  year.  The  number  of  sheep  lost  in 
transit  in  1897  was  2,676,  or  1.39  per  cent,  as  against  1,618,  or  0.89  per 
cent,  for  this  year. 
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The  cost  of  the  inspection  of  export  animals,  the  supervision  of 
Soiithera  cattle  transportation,  and  the  inspection  of  animals  imported 
from  Mexico  was  1101,210.55.  It  is  estimated  that  half  of  this  expense 
is  on  account  of  the  export  inspection,  and,  with  this  as  a  basis,  the 
cost  of  inspecting  the  548,419  domestic  cattle  and  sheep  exported  was 
$50,605.28,  or  9.2  cents  per  head.  The  number  of  inspections  made 
on  these  animals  in  this  country  was  1,157,065,  and  in  Great  Britain 
533,283,  making  a  total  of  1,690,348,  the  average  cost  of  each  inspec- 
tion being  2.99  cents. 

Following  is  a  statement  showing  the  inspection  of  domestic  cattle 
and  sheep  for  export  and  the  number  exported  for  1898  and  previous 
years: 

Inspections  and  exports  of  domestic  cattle  and  sheep,  1893  to  1898,  inclusive. 


Cattle. 

Sheep. 

Fiscal  year. 

Number 

of  inspec 

tions. 

Number 
rejected. 

Number 
tagged. 

Number 
exported. 

Number 

of  inspeo 

tions. 

Number 
rejected. 

Number 
exported. 

1898 

860,346 
845,116 
815,882 
657,766 
725,243 
611,542 

1,438 
1,5(« 
1,303 
1,060 
184 
292 

418,604 
410,379 
377,630 
824,330 
360,580 
280.570 

400,512 
390,554 
365,345 
324,209 
363,635 
289,240 

207,710 
348, ]06 
733,657 
704,044 
135,780 

180 
180 
893 
ITO 

147,907 
184,506 

1807 

1890 

422,606 

1805.  . 

350,806 
85,800 

1804 

1893 



SOUTHERN   CATTLE  INSPECTION. 

During  the  quarantine  season  of  1897  there  were  received  and  yarded 
in  the  quarantine  divisions  of  the  various  stock  yards  35,317  cars, 
containing  972,224  cattle;  the  number  of  cars  cleaned  and  disinfected 
was  35,280. 

In  the  noninfected  area  in  Texas  225,096  cattle  were  inspected  for 
the  identification  of  brands  prior  to  removal  to  other  States  for  grazing. 

INSPECTION   OF  IMPORTED  ANIMALS. 

The  number  of  animals  imported  from  Mexico  and  inspected  at  the 
ports  of  entry  along  the  boundary  line  comprised  177,772  cattle, 
64,207  sheep,  104  swine,  and  3,053  goats. 

There  were  imported  from  Canada  for  slaughter,  milk  production, 
grazing,  feeding,  etc.,  and  not  subject  to  quarantine  detention,  79,907 
cattle,  184,352  sheep,  374  swine,  2,998  horses,  2  goats,  8  mules,  1  deer, 
and  G  buffalo,  of  which  385  cattle,  6,867  sheep,  and  217  swine  were  for 
breeding  purposes. 
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Below  is  a  statement  of  the  animals  impoiiied  and  quarantined  for 
the  prescribed  period  at  the  different  quarantine  stations: 

Animahi  imported  and  quarantined  at  different  stations. 


Stations. 


Littleton,  Mass 

Garfield,  N.  J 

St.  Denis,  Md 

Honlton,  Me 

Eastport,  Me 

Island  Pond,  Vt 

Beecher  Falls,  Vt  -. 

Newport,  Vt 

Richford,Vt 

St.  Allans,  Vt 

Rouse  Point,  N.Y.. 
Ogdensbarg,  N.  Y.. 
Cape  Vincent,  N.  Y 

Bnfifalo,N.Y 

Port  Haron,  Mich.. 

Total 


Cattle. 

Sheep. 
303 

Swine. 

1 

282 

10 

10 

43 

1 

52 

1 

13 
89 

8 
50 

108 

16 

as 

90 

26 



la 

1 

61 

85 

44 

975 

509 

11 

There  were  2  dogs,  2  deer,  14  goats,  and  6  camels  at  the  Garfield 
station,  making  a  total  of  1,519  animals  quarantined. 

TO   PREVENT   DISSEMINATION   OF   SHEEP   SCAB. 

In  order  to  prevent  the  dissemination  of  scabies,  it  was  required 
that  sheep  intended  for  feeding  or  breeding  purposes  should  be  dipped 
before  being  permitted  to  leave  the  stock  yards,  if  they  were  affected 
with  the  disease  or  had  been  exposed  to  contagion.  Accordingly, 
535,501  sheep  were  dipped  under  the  supervision  of  inspectors  of  this 
Bureau,  various  preparations  being  used  for  this  purpose. 

INSPECTION   OF  HORSES. 

The  appropriation  for  the  coming  fiscal  year  carries  a  provision 
"that  live  horses  and  the  carcasses  and  products  thereof  be  entitled 
to  the  same  inspection  as  other  animals,  carcasses,  and  products 
thereof"  named  in  the  bill.  In  accordance  therewith  regulations 
are  being  formulated  to  govern  the  work  of  inspection  of  horses  at 
abattoirs  and  of  export  horses. 

WORK   OF  THE  BIOCHEMIC   DIVISION. 

During  the  past  year  the  routine  work  of  the  Biochemic  Division, 

in  the  preparation  and  shipment  of  tuberculin  and  mallein  and  of 

ink  for  use  in  stamping  meat,  has  continued  steadily,  and  demanded 

much  time  from  the  divisional  force.     During  the  winter  and  spring 
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months  tuberculin  sufficient  to  inject  about  5,000  aninuils  is  sent  out 
each  month,  while  a  slightly  less  quantity  is  used  during  the  summer. 
The  ink  used  for  stamping  the  meat  continues  to  give  satisfaction; 
the  work  is  more  easily  performed  and  at  the  same  time  considerable 
money  has  been  saved. 

EXPERIMRNTS  WITH  HOG  CHOLERA. 

The  experimwits  conducted  in  the  fall  of  1807  upon  hog  cholera  aod 
swine  plague  proved  so  encouraging  that  a  special  appropriation  was 
made  by  Congress  for  the  purpose  of  continuing  the  work  during  the 
present  year.  Owing  to  the  late  date  of  the  passage  of  the  bill  mak- 
ing this  appropriation  available,  the  work  has  been  somewhat  delayed; 
besides  it  was  necessary  first  to  erect  bams  at  the  Bureau  station,  and 
also  to  make  the  necessary  purchases  of  animals  and  other  material, 
in  order  to  begin  the  experiments  on  a  sufficiently  practical  scale. 
Material  to  inject  about  1,000  animals  was  sent  to  the  agent  of  the 
Bureau  in  Iowa,  where  the  first  test  is  being  made,  and  his  reports 
already  received  indicate  that  about  80  per  cent  of  the  animals  treated 
are  saved,  while  the  loss  in  the  check  herds  is  about  85  per  cent.  A 
full  report  of  this  test  will  find  its  proper  place  elsewhere  in  this  report. 

On  account  of  the  time  required  to  secure  a  supply  of  this  serum, 
the  quantity  so  far  produced  has  not  been  sufficient  to  give  the  neces- 
sary data  ui)on  which  to  base  definite  conclusions,  but  the  results  from 
the  use  of  the  comparatively  small  amount  so  far  distributed  have 
been  so  gratifying  that  I  deem  it  desirable  to  continue  the  work 
another  year.  The  production  of  serum  is  being  steadily  increased, 
and  in  the  course  of  two  or  three  months  a  large  and  regular  output 
will  bo  assured.  It  remains  only  to  test  the  remedy  upon  a  sufficient 
scale  and  to  perfect  the  method  of  procedure. 

ADDITIONAL  HELP  AND  ROOM  NEEDED. 

The  proper  conduct  of  these  exi)eriments  has  very  materially 
increased  the  work  of  this  laboratory.  While  two  assistants  have 
been  added  to  the  force,  there  is  still  need  of  additional  help.  The 
increased  duties  of  the  laboratory  employees  make  it  absolutely  nec- 
essary that  more  room  be  provided  if  good  results  are  to  be  obtained. 
The  working  space  is  so  crowded  that  it  not  only  interferes  with  the 
rapid  conduct  of  investigation  of  various  kinds,  but  the  excessive 
weight  of  desks,  tables,  cases,  etc.,  on  the  floor  has  reached  the  limit 
of  safety. 

GERMAN   TOYS  AND  COLORED  GOODS   POISONOUS. 

In  connection  with  an  examination  of  those  imports  coming  from 
Germany  which  might  be  injurious  to  the  health  of  our  people,  it  was 
shown  that  toys  and  colored  goods  of  German  origin  were  poisonous. 
All  of  the  highly  painted  German  toys  may  be  considered  very  dan- 
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gepoiis  to  the  health  of  the  children  of  this  country  if  the  paint  is 
sucked  or  chipped  off  and  swallowed  through  any  inadvertence. 

ESTIMATING  NICOTINE  IN  SHEEP  DIPS. 

Some  examinations  of  the  tobacco  dips  use<l  in  connection  vrith 
sheep  scab  indicate  that  the  methods  in  common  use  for  the  determi- 
nation of  nicotine  are  very  misleading.  Several  experiments  have 
therefore  been  made  to  find  an  easy  and  satisfactory  method  for  esti- 
mating nicotine,  and  one  has  been  worked  ont  which  is  both  practical 
and  of  easy  execution. 

OBSERVATIONS   RELATIVE  TO  TUBERCULOSIS. 

The  study  of  tuberculosis,  with  reference  to  both  men  and  animals, 
has  been  continued,  and  the  reports  received  from  a  tuberculosis  sani- 
tarium, where  the  serum  supposed  to  have  curative  properties  for 
tuberculosis  has  been  used  to  some  extent,  indicate  that  in  incipient 
stages  of  the  disease  this  material  is  of  considerable  value.  The 
results  also  indicate  that  further  experiments  in  the  lino  already  begun 
should  be  continued,  as  there  is  a  prospect  of  still  more  satisfactory 
results.  An  easy,  convenient,  and  important  method  for  staining  and 
diflTerentiating  tubercle  bacilli  from  other  germs  which  might  be  con- 
fused with  them  has  also  been  worked  out  in  this  laboratory. 

A  fact  which  should  be  emphasized  and  carefully  considered  in  con- 
nection with  investigations  of  this  character  is  the  salary  paid  to  the 
individuals  engaged  in  the  study  of  bacterial  products.  These  men 
are  at  all  times  exposed  to  the  danger  of  contracting  a  dangerous  dis- 
ease which  may  destroy  their  usefulness  throughout  life.  Under 
these  circumstances,  salaries  commensurate  with  the  high  character 
of  the  work  required  and  the  dangers  to  which  they  are  exposed  should 
be  paid. 

WORK   CONTEMPLATEt). 

It  is  contemplated  by  tliis  division  to  undertake  investigations  rela- 
tive to  Texas  fever,  anthrax,  and  other  diseases  of  animals. 

WORK   OF  THE   DIVISION   OF  PATHOLOGY. 
WPPINO  FOR  TEXAS  FEVER, 

Experiments  in  the  dipping  of  cattle  with  a  view  to  destroying 
the  ticks  which  spread  the  infection  of  Texas  fever  have  been  con- 
tinued, and  a  substance  has  been  found  in  which  the  cattle  may  be 
immersed  without  suffering  any  serious  injury,  and  which  will  destroy 
all  the  ticks  on  an  animal  in  a  single  dipping.  This  is  great  progress 
over  last  year's  experiments,  as  it  was  then  considered  absolutely 
necessary  that  cattle  should  be  dipped  twice  before  it  would  be  safe 
to  send  them  into  any  territory  where  cattle  are  susceptible  to  Texas 
fever.     The  preparation  in  which  the  cattle  are  dipped  is  a  light 
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lubricating  oil  containing  dissolved  sulphur.  During  the  summer 
experiments  have  been  made  with  a  view  to  ascertaining  whether  this 
method  of  treating  cattle  could  be  carried  out  on  a  large  scale,  and 
for  this  purpose  several  train  loads  of  cattle  have  been  dipped  at  Fort 
Worth,  Tex.,  and  shipped  to  various  places  north  of  the  quarantine 
lino. 

Two  train  loads  of  cattle,  consisting  of  about  500  head,  were  sent  to 
the  northern  part  of  Illinois,  where  they  were  placed  in  pastures  with 
susceptible  cattle  in  order  to  ascertain  whether  the  dipping  had  ren- 
dered them  safe  against  transmitting  the  fever.  The  experiments 
have  proved  to  be  a  success,  in  so  far  as  all  the  ticks  were  destroyed 
on  the  dipped  cattle  and  that  no  disease  was  transmitted  by  them. 
About  600  head  have  also  been  dipped  with  perfect  success  at  Mam- 
moth Spring,  Ark.  Preparations  are  now  being  made  to  adopt  the 
dipping  method  generally,  by  means  of  which  the  cattle  from  the 
infected  districts  may  be  shipped  north  of  the  quarantine  line  during 
the  entire  year,  while  they  are  at  present  restricted  by  quarantine 
during  ten  months  of  the  year.  The  importance  of  this  measure  can 
hardly  bo  overestimated,  and  is  considered  by  prominent  stockmen 
and  farmers  to  be  worth  millions  of  dollars,  both  to  the  cattle  raisers 
below  the  quarantine  line  and  to  the  cattle  feeders  and  grain  producers 
north  of  the  line.  Late  in  the  season  reports  of  some  injuries  to  cattle 
by  dipping  have  been  received.  These  were  due  partly  to  the  con- 
dition of  the  cattle  and  partly  to  the  strength  of  the  dipping  mixture. 
Experiments  are  now  in  progress  which  it  is  believed  will  enable  the 
Department  to  remove  all  difl&culties. 

Applications  have  been  received  to  permit  the  establishment  of  a 
large  number  of  dipping  stations  along  the  quarantine  line,  and  owing 
to  the  great  importance  of  giving  a  free  market  to  cattle  from  the 
quarantined  district,  it  is  only  proper  that  such  permits  should  be 
granted  at  central  points  where  the  trade  is  sufficient  to  warrant  such 
action.  This  new  service  will,  however,  require  a  considerable  increase 
in  the  inspection  force,  as  it  will  not  be  safe  to  allow  cattle  to  be  dipped 
otherwise  than  under  expert  supervision. 

BLACKLEO  INVESTIQATIONS. 

The  preparation  and  distribution  of  blackleg  vaccine  have  been 
continued  throughout  the  year,  and  the  demand  for  the  vaccine  has 
increased  very  much.  More  than  355,000  doses  have  been  distributed, 
and  the  reports  sent  in  by  the  recipients  of  the  vaccine  show  that  the 
annual  losses  from  blackleg  have  been  reduced  from  an  average  of 
from  10  to  20  per  cent  to  less  than  1  per  cent.  This  means  a  saving  of 
at  least  1500,000  worth  of  cattle,  and  when  all  stock  owners  become 
familiar  with  the  method  and  it  is  adopted  throughout  all  the  cattle- 
raising  districts  where  blackleg  prevails  it  will  not  alone  save  millions 
of  dollars,  but  also  tend  to  eradicate  the  disease  completely. 
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RABIES. 

In  the  course  of  the  year  a  number  of  supposed  cases  of  rabies  in 
dogs  have  been  brought  to  this  laboratory  for  determination.  In 
some  cases  the  dogs  had  bitten  one  or  more  persons,  and  it  was  conse- 
quently of  great  importance  to  determine  whether  the  animals  were 
suffering  from  rabies  or  not.  In  two  cases  it  was  proven  that  the 
dogs  had  been  suffering  from  rabies  and  the  health  officer  of  the  Dis- 
trict of  Columbia  was  notified  to  that  effect,  and  the  five  people  which 
had  "been  bitten  by  these  dogs  received  the  antirabic  treatment  of 
Pasteur. 

MISCELLANEOUS  WORK. 

The  usual  routine  work  of  examining  pathological  specimens  sent 
to  the  Bureau  from  veterinary  inspectors  and  private  parties  has 
been  continued,  and  a  number  of  outbreaks  of  infectious  and  conta- 
gious diseases  among  the  domesticated  animals  in  the  vicinity  of 
Washington  City  have  been  investigated  and  the  owners  advised  as 
to  the  proper  care  and  treatment  of  the  animals. 

WORK   0¥^  THE   DAIRY  DIVISION. 

The  general  survey  of  the  condition  of  the  dairy  industry  of  the 
country  at  large,  which  was  begun  upon  the  organization  of  the  divi- 
sion, has  been  continued,  together  with  inquiries  as  to  special 
branches,  such  as  the  milk  supply  of  cities  and  large  towns.  Some 
reports  have  been  printed  and  others  are  in  hand  awaiting  revision 
and  publication. 

The  collection  of  dairy  data  in  general  continues,  with  a  view  to  its 
proper  arrangement  and  future  use  in  the  form  of  circulars  of  infor- 
mation, popular  bulletins,  and  the  like.  So  far  as  the  clerical  force 
of  the  office  permits,  the  material  collected  has  been  indexed  for  ready 
reference. 

The  routine  work  of  the  office  constantly  increases,  including  gen- 
eral correspondence,  calls  for  specific  information,  and  the  prepara- 
tion of  manuscript  for  publication. 

During  the  year  there  have  been  published  two  bulletins  and  one 
circular  prepared  in  the  division,  besides  contributions  to  the  Year- 
book of  the  Department  and  to  the  Annual  Report  of  the  Bureau,  in 
all  comprising  284  printed  pages. 

The  chief  and  assistant  chief  of  the  division  have  visited  during 
the  year  centers  of  dairy  interest  in  twenty-one  States  and  collected 
information  for  future  use.  In  order  that  the  Department  might  be 
represented  at  as  many  as  possible  of  the  annual  conventions  of  State 
dairy  associations  and  similar  organizations,  Mr.  John  II.  Monrad,  of 
Illinois,  was  appointed  temporarily  as  a  special  agent  of  the  division, 
and  assisted  in  attending  public  dairy  meetings.  In  all,  twenty-four 
States  were  visited  and  dairy  meetings  attended  in  nineteen  of  them. 
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In  this  way,  officers  and  emi)loyoes  of  the  division  have  been  enabled 
to  meet  hundreds  of  the  representative  men  connected  with  this 
industry  in  various  parts  of  the  country,  and  to  establish  relations 
which  "will  be  of  material  future  benefit  to  the  general  work. 

BUTTER  SHIPMENTS  TO   GREAT   BRITAIN. 

Tlie  experimental  exports  of  butter  by  this  Bureau  to  Great  Britain, 
which  were  commenced  in  the  spring  of  1897,  and  partially  reported 
upon  a  year  ago,  were  continued  until  the  close  of  the  active  creamery- 
year  of  1897  and  resumed  at  the  opening  of  the  season  of  1898  upon  an 
enlarged  scale.  These  exports  have  constituted  the  principal  current 
work  of  this  division  during  the  fiscal  year  now  reported,  and  have 
involved  much  detail,  occupying  the  greater  part  of  the  time  and 
attention  of  the  office  force.  A  complete  report  of  the  operations 
during  the  commercial  year  of  1897  has  been  prepared  and  is  ready 
for  publication  in  the  Annual  Report  of- the  Bureau  for  1898. 

Without  anticipating  the  results  of  the  present  (or  second)  season 
of  these  trial  exports,  it  can  now  bo  confidently  stated  that  much  addi- 
tional information  has  been  obtained  in  the  line  desired,  and  a  decided 
gain  is  evident  in  the  favorable  impression  made  by  butter  of  the  first 
quality  from  ereameries  in  the  United  States  upon  the  best  class  of 
the  butter  trade  in  London  and  Manchester. 

An  exhibit  in  the  nature  of  an  object  lesson,  illustrating  the  com- 
ponent parts  of  the  various  products  and  by-products  of  the  dairy, 
has  been  recently  prepared,  and  is  included  in  the  display  of  the 
Bureau  of  Animal  Industry  at  the  Trans-Mississippi  and  International 
Exposition  now  in  progress  at  Omaha,  Nebr. 

PROPOSED  LINES   OF  WORK   FOR   1898-99. 

It  is  proposed  that  the  work  of  the  dairy  division  for  the  fiscal  year 
1898-99  shall  include  continuation  of  the  different  lines  of  effort 
reported  as  receiving  attention  during  the  years  previous  and  still 
incomplete. 

As  already  indicated,  a  large  part  of  the  energies  of  the  division 
will  be  required  for  the  experimental  exports  of  butter,  to  which  some 
trials  with  cheese  and  eggs,  and  perhaps  dressed  poultry,  may  be 
added.  Material  extension  of  these  trial  exports,  in  frequency,  quan- 
tity, and  variety  of  new  markets,  is  made  possible  by  the  provisions 
incorporated  in  the  current  appropriation  bill  for  this  Department,  in 
accordance  with  last  year's  recommendations,  and  by  which  the  net 
proceeds  of  the  sales  of  the  products  purchased  for  exx>erimental 
export  are  available  for  a  continuation  or  repetition  of  such  exports. 

It  seems  expedient  to  continue  the  weekly  experimental  exports  of 
butter  in  progress  during  the  summer  of  1898  through  the  autumn 
and  the  following  winter,  in  order  to  complete  the  trial  of  a  full  year's 
offerings  in  the  market  of  Manchester,  if  not  also  in  London. 
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Meanwhile  it  is  proposed,  by  correspondence  and  the  services  of 
special  agents,  some  voluntary,  to  investigate  the  prospects  of  trade 
in  the  dairy  products  of  the  United  States,  on  the  islands  of  the 
Pacific,  Japan,  and  China,  and  also  in  the  West  Indies  and  South 
America.  It  is  not  unlikely  that  such  inquiries  will  render  it  desir- 
able to  make  experimental  exports  in  those  directions  before  the  close 
of  the  present  fiscal  year  and  during  the  next  one.  An  appropriation 
similar  to  the  one  now  available  is  therefore  to  be  desired  for  the  new 
fiscal  year. 

It  is  expected  to  prepare,  in  part,  during  the  current  year,  for  the 
proper  presentation  of  the  dairy  interests  and  products  of  the  United 
States  at  the  coming  Paris  Exposition. 

RSCOMMENDATIONS* 

The  following  recommendations  are  respectfully  made  for  the  fiscal 
year  ending  June  30,  1900: 

(1)  A  sufficient  appropriation  for  extending  and  developing  foreign 
markets  for  dairy  products  of  the  United  States,  under  provisions 
similar  to  those  applying  to  the  funds  now  available  for  this  purpose. 
The  reasons  for  this  have  been  already  stated. 

(2)  That  legislation  be  sought  by  which  the  existing  system  of  Gov- 
ernment inspection  and  certification  of  meato  and  meat  products  for 
export  may  bo  extended  (with  suitable  modifications)  to  include  but- 
ter, cheese,  and  condensed  milk  for  export  from  the  United  States. 

Reasons  for  such  new  legislation  were  given  a  j'^ear  ago,  as  follows: 

The  combined  efforts  of  the  GK>v6mment  and  commercial  enterprise  may  succeed 
in  tbe  early  establishment  of  a  high  reputation  for  American  butter  in  desirable 
foreign  markets ;  but  as  socm  as  accomplished,  this  becomes  liable  to  be  destroyed 
by  the  cupidity  o£  those  who,  trading  on  this  reputation,  flood  the  same  market 
with  butter  of  low  grade,  yet  still  entitled  to  export  and  sale  as  ''produce  of  the 
United  States^"  This  will  disgust  merchants  and  consumers  alike  and  reverse  the 
reputation  of  our  butter,  just  as  the  fine  market  in  Great  Britain  for  our  cheese 
was  recently  ruined  by  the  quantity  of  low-grade  and  counterfeit  cheese  which  was 
exported  without  being  marked  to  show  its  true  character.  The  remedy  seems  to 
lie  in  extending  and  adapting  tbe  provisions  of  law  r^arding  the  inspection  of 
meats  exported  from  this  country  so  as  to  make  them  apply  to  butter  and  cheese. 
Tbe  brands  of  **  pure  butter  "  and  *•  full-cream  cheese  "  should  then  be  afiixed  by 
United  States  inspectors  to  such  products  only  as  are  of  a  fixed  minimum  standard 
of  quality.  Such  precautions,  duly  legalized  and  properly  executed,  would  place 
the  good  butter  and  cheese  of  this  country  in  foreign  markets  under  the  identify- 
ing lab^  and  guaranty  of  the  United  States  Government,  leaving  similar  merchan- 
dise of  lower  grade  to  find  a  place  for  itself  upon  its  own  merits.  It  should  be 
borne  in  mind  that  dairy  products  of  Denmark  and  Canada,  which  are  the  chief 
competitors  of  the  United  States  in  the  markets  of  Great  Britain,  bear  the  inspec- 
tion certificate  and  guaranty  of  quality  from  their  respective  Governments  and 
thereby  maintain  a  great  commercial  advantage. 

Such  a  system  of  inspection  is  much  desired  by  the  most  reliable  exporters,  and 
the  proposition  has  met  with  decided  approval  wherever  considered  by  fair- 
minded,  interested  parties. 
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(3)  That  the  estimates  for  the  Bureau  of  Animal  Industry  be  made 
to  include  $8,500  for  ''Salaries"  and  $20,000  under  "Salaries  and 
expenses,"  to  be  definitely  set  apart  for  this  division,  with  the  expec- 
tation that  it  will  all  be  needed  and  used.  (This  besides  any  special 
provision  for  experimental  exports  of  i)erishable  products  other  than 
dairy  products  which  may  be  ordered  supervised  by  this  division.) 

ERADICATION   OF   SHEEP   SCAB. 

• 

In  tiie  report  for  1897  it  was  noted  that  experiments  were  being 
made  by  the  Bureau  with  different  sheep  dips  for  the  purpose  of  deter- 
mining which  is  the  most  efficacious  and  at  the  same  time  least  inju- 
rious to  the  animal.  These  experiments  were  concluded,  and  the 
results  appear  in  an  exhaustive  article  entitled,  '*  Sheep  scab:  Its 
nature  and  treatment,"  in  the  Annual  Report  of  the  Bureau  of  Ani- 
mal Industry  for  1897,  mentioned  elsewhere  in  this  report.  In  addi- 
tion to  the  character  of  dips,  this  article  gives  a  full  history  and 
description  of  the  mite  causing  common  sheep  scab  and  also  descrip- 
tions of  the  various  kinds  of  apparatus  used  in  dipping. 

Inspectors  of  the  Bureau  have  been  zealous  in  enforcing  Order  No. 
5,  relative  to  the  transportation  of  sheep  having  scab,  which  is  as 
follows : 

TRANSPORTATION   OF  SHBEP  AFFECTED  WITH   SCABIES. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington^  D,  C,  June  18 y  1897, 
To  the  Managers  and  Agents  of  Railroads  and  Transportation  Companies  of  the 
United  States,  Stockmen ,  and  others : 
In  accordance  with  section  7  of  the  act  of  Congress  approved  May  29,  1884, 
entitled  **  An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent 
the  exportation  of  diseased  cattle,  and  to  provide  means  for  the  suppression  and 
extirpation  of  pleuro-pneumonia  and  other  contagious  diseases  among  domestic 
animals,"  and  of  the  act  of  Congress  approved  April  23, 1897,  making  appropriation 
for  the  Department  of  Agriculture  for  the  fiscal  year  ending  June  80,  1898,  you 
are  hcfreby  notified  that  the  contagious  disease  known  as  sheep  scab,  or  scabies  of 
sheep,  exists  among  sheep  in  the  United  States,  and  that  it  is  a  violation  of  the 
law  to  receive  for  transportation  or  transport  any  stock  affected  with  said  disease 
from  one  State  or  Territory  to  another,  or  from  any  State  into  the  District  of 
Columbia  or  from  the  District  into  any  State.  It  Is  also  a  violation  of  the  law  for 
any  person,  company,  or  corporation  to  deliver  for  such  transportation  to  any 
railroad  company,  or  master  or  owner  of  any  boat  or  vessel,  any  sheep,  knowing 
them  to  be  affected  with  said  disease;  and  it  is  also  unlawful  for  any  jierson,  com* 
pany,  or  corporation  to  drive  on  foot  or  transport  in  private  conveyance  from  one 
State  or  Territory  to  another,  or  from  any  State  into  the  District  of  Columbia,  or 
from  the  District  into  any  State,  any  sheep,  knowing  them  to  be  affected  with  said 
disease.  All  transportation  companies  and  individuals  shipping,  driving,  or  trans- 
porting sheep  are  requested  to  cooperate  with  this  Department  in  enforcing  the 
law  for  preventing  ^e  spread  of  the  said  disease.  Inspectors  of  the  Bureau  of 
Animal  Industry  are  directed  to  report  all  violations  of  this  act  which  come  to 
their  attention. 
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'  In  order  more  effectually  to  accomplish  the  object  of  the  aboye-mentioned  laws, 
it  is  hereby  ordered  that  any  railroad  cars,  boats,  or  other  vehicles,  which  have 
been  nsed  in  the  transportation  of  sheep  affected  with  said  disease,  shall  be  imme- 
diately cleaned  and  disinfected  by  the  owners  or  by  the  transportation  companies 
in  whose  possession  said  cars  or  vehicles  may  be  at  the  time  the  animus  are 
nnloaded,  by  first  removing  all  litter  and  manure  which  they  contain,  and  then 
saturating  the  woodwork  with  a  5  per  cent  solution  of  crude  carbolic  acid  in 
water.  Inspectors  of  the  Bureau  of  Animal  Industry  are  directed  to  see  that  this 
order  is  carried  into  effect. 

James  Wilson,  Secretary, 

The  information  which  is  now  available  for  the  public  is  sufficient 
to  enable  anyone  to  cure  this  disease  with  a  minimum  of  trouble  and 
expense.  There  will  hereafter  be  no  e^^cuse  for  those  who  claim  that 
they  are  unacquainted  with  the  nature  of  the  disease  or  with  the 
methods  of  treatment. 

AGRICULTURAL   ATTACH^  AT  BERLIN. 

The  tendency  has  been  growing  in  Germany  to  assume  that  all  dis- 
eased or  unwholesome  meat  is  of  American  origin.  The  Department 
of  Agriculture  having  certified,  through  the  inspection  of  the  Bureau 
of  Animal  Industry,  that  all  pork  shipped  to  Germany  is  free  from 
trichinae,  and  produced  from  healthy  animals,  the  time  had  arrived 
when  it  became  necessary  to  learn  the  truth  in  the  matter,  in  order, 
first,  to  correct  the  error,  if  it  existed,  in  the  system  of  microscopic 
inspection  conducted  by  the  Bureau,  or,  second,  to  deny  authoritatively 
the  charge.  Accordingly,  Dr.  Ch.  Wardell  Stiles,  zoologist  of  this 
Bureau,  was  commissioned  as  agriculutural  attach^  of  the  American 
embassy  at  Berlin  in  the  latter  part  of  March,  with  instructions  to 
trace  to  a  conclusion  every  such  rumor  or  charge  of  German  origin. 
The  account  of  his  work  will  necessarily  appear  in  the  report  for  the 
fiscal  year  1899;  and  in  that  report  he  will  be  able  to  show  that  in 
many  of  the  cases  there  is  no  trichinro  infection,  and  that  in  others 
where  it  has  existed  it  was  not  of  American  origin  or  had  not  been 
certified  as  microscopically  inspected. 

It  would  be  rash  to  assert  that  there  could  have  been  no  oversight 
in  the  inspection  of  120,271,659  pounds  of  pork,  which  was  the  amount 
inspected  last  year,  but  it  is  certain  that  such  errors  are  reduced  to 
the  minimum;  and  the  purpose  of  sending  Dr.  Stiles  abroad  on  this 
mission  is  both  to  reassure  the  American  people  and  to  convince  the 
German  people  so  far  as  possible  that  the  most  painstaking  efforts 
are  made  by  the  Bureau  to  inspect  all  pork  exported  to  Germany,  and 
that  our  microscopic  inspection  is  as  rigid  and  safe  as  that  made  by 
any  country. 

PUBLICATION   WORK. 

A  list  of  the  publications  of  the  Bureau  appears  in  the  report  of  the 
chief  of  the  Division  of  Publications.  On  March  1  a  clerk  was  ap- 
pointed to  have  special  charge  of  the  editorial  work  of  the  Bureau. 
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This  character  of  assistence  lias  been  needed  for  Bome  time,  as  tiie 
time  of  the  chief  of  the  Bureau  and  the  divisional  chiefs  was  wholly 
consumed  in  executive  work  or  pressing  investigations.  One  of  the 
first  duties  of  this  assistant  was  the  preparation  of  the  Annual  Report 
of  the  Bureau  for  the  fiscal  year  1897.  For  ten  years  previous  to  1897 
the  reports  of  the  Bureau  were  issued  biennially,  owing  principidly 
to  lack  of  time  to  compile  them,  but  it  is  proposed  hereafter  to  issue 
one  each  year  as  the  law  authorizes.  The  report  for  1897  was  late 
in  reaching  the  printer,  but  it  will  soon  be  issued.  Its  principal  con- 
tents are  the  usual  report  of  the  Chief  of  the  Bureau  to  the  Secre- 
tary; a  review  of  the  contagious  diseases  of  animals  in  Europe;  an 
exhaustive  article  on  the  nature  and  treatment  of  sheep  scab;  the 
State  and  Territorial  laws  relative  to  contagious  diseases  of  animals 
not  published  heretofore  in  the  reports  of  the  Bureau,  and  a  complete 
collection  of  the  dairy  laws;  also  the  orders  issued  by  the  Bureau  since 
its  organization. 

An  index  is  being  made,  which  will  embrace  not  only  all  of  the 
publications  of  the  Bureau,  but  all  documents  of  the  Department 
which  relate  in  any  way  to  animal  industry.  This  is  being  prepared 
as  time  can  be  spared  from  editorial  work,  but  it  will  probably  be 
ready  for  publication  before  the  end  of  the  fiscal  year  1899. 

NEEDS   OF  THE   BUREAU. 

In  the  rei)ort  for  last  year  attention  was  directed  to  the  importance 
of  an  experiment  station,  to  bo  the  i)roperty  of  the  Department,  and 
also  of  greater  laboratory  facilities.  The  conditions  have  not  been 
changed  for  the  better,  while  the  demand  becomes  more  imperative. 
If  these  matters  could  receive  the  favorable  action  of  Congress  the 
work  of  this  Bureau  would  be  greatly  facilitated  and  the  interests  of 
public  economy  be  subserved  at  the  same  time. 
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BLACKLEG  IN  THE  UNITED  STATES  AND  THE  DISTRI- 
BUTION OF  TACCINE  BY  THE  BUREAU  OF 
ANIMAL   INDUSTRY. 

By  Victor  A.  Noroaard,  V.S.  (Copenhagen), 
Chief  of  Pathological  Division^  Bureau  of  Aninial  Industry, 

PRELIMINABY   REMARKS. 

In  the  beginning  of  1895  the  writer,  who  was  then  stationed  in 
southern  Texas,  was  directed  by  the  chief  of  the  Bureau  of  Animal 
Industry  to  ascertain  so  far  as  possible  to  what  extent  blackleg  pre- 
vailed in  Texas  and  what  precautions  were  taken  against  the  spread 
of  this  disease,  which  in  certain  parts  of  the  State  was  said  at  times 
to  decimate  the  annual  calf  crop.     For  this  purpose  a  number  of 
letters  were  addressed  to  prominent  stockmen  in  various  parts  of 
Texas,  making  inquiries  as  to  the  occurrence  of  blackleg  in  their 
respective  parts  of  the  State,  but  only  two  or  three  of  the  answers 
received  contained  any  information  on  the  subject.     These  answers 
came  from  stockmen  in  the  "Panhandle;"  and,  as  verbal  inquiries  at 
various  cattlemen's  conventions  also  pointed  to  the  fact  that  blackleg 
was  a  common  disease  in  northern  Texas,  the  writer  was  instructed 
to  change  his  location  to  that  place.     Just  then,  however,  the  disease 
broke  out  in  the  vicinity  of  Alice,  Tex.,  and  shortly  afterwards 
api)eared  on  the  ranch  where  the  writer  was  located.     This  ranch  is 
the  property  of  Mrs.  II.  M.  King,  of  Corpus  Christi,  Tex.,  and  as  the 
manager,  Mr.  R.  J.  Kleberg,  is  secretary  of  the  live  stock  sanitary 
board  of  Texas  and  was  anxious  to  obtain  as  much  light  on  the  sub- 
ject as  possible,  there  was  here  as  good  an  opportunity  to  study 
the  disease  as  could  be  found  anywhere.     Several  typical  cases  were 
seen  and  careful  observations  made,  which  will  be  recorded  in  this 
article.     As  the  herd  in  which  the  disease  first  appeared  consisted 
of  full-blood  or  high-grade  Durham  cattle,  it  was  of  importance  to 
check  the  outbreak  as  soon  as  possible,  and  it  was  decided  to  try  the 
effect  of   the  French  blaokleg  vaccine.     This  was  done  with  very 
satisfactory  results,  only  a  small  number  of  cattle  dying  lietwoen  the 
first  and  second  vaccination  and  one  or  two  after  the  second.     The 
method  of  double  vaccination  was,  however,  found  to  be  very  cum- 
bersome, even  though  the  original  operation  of  injecting  the  vaccine 
,in  the  tail  was  discontinued  and  injections  made  in  front  of  the 
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shoulder  on  the  lower  part  of  the  neck.    Under  date  of  July  24, 1890, 
the  writer  reported  as  follows  in  a  letter  to  the  chief  of  this  Bureau: 

The  most  objectionable  feature  of  yaccination  with  Arloing*s  lymph  is  that  the 
process  requires  two  inoculations,  with  an  interval  of  eight  to  ten  days.  On  large 
ranches,  with  a  yearly  crop  of  several  thousand  calves,  it  would  be  questionable 
whether  the  annual  loss  from  blackleg  would  ever  exceed  the  additional  expense 
of  a  double  *'  round-up.''  If  a  single  inoctdation  were  sufficient  it  might  be  profit- 
able to  vaccinate  the  calves  at  the  branding  round-up,  provided  they  have  passed 
the  age  of  6  months.  It  is  claimed  that  prior  to  this  age  vaccination  does  not 
produce  immxmity.  But  when,  during  an  outbreak  of  blackleg,  the  disease  attacks 
younger  calves,  it  is  advisable  to  vaccinate  them.  In  an  outbreak  at  Santa  Qer- 
trudes'  Ranch  during  last  spring  several  high-bred  calves  succumbed  to  the  dis- 
ease before  having  reached  this  age,  wherefore  all  the  calves  past  the  age  of  3 
months,  in  the  infected  pastures,  were  vaccinated.  Subsequently  none  of  them 
became  affected. 

As  a  rule,  however,  the  calves  are  branded  before  they  are  6  months  old,  and 
the  objection  might  be  made  that  vaccination  and  castration  should  not  take  place 
simultaneously,  and  consequently  vaccination  alone  will  require  that  the  calves  be 
gathered  twice  for  this  special  purpose.  On  large  ranches  this  will  be  a  consider- 
able additional  expense  to  the  anreasonably  high  price  of  the  vaccine,  which 
amounts  to  from  15  to  25  cents  x>cr  dose,  according  to  the  quantity  purchased, 
and  it  is  to  be  feared  that  vaccination  against  blackleg  will  never  become  popular 
so  long  as  it  requires  two  separate  inoculations.  It  is  therefore  desirable  that  some 
vaccine  which  will  produce  immunity  after  one  inoculation  be  introduced  in  this 
country. 

INVESTIGATIONS  IN   TEXAS. 

In  the  meantime  investigations  were  continued  with  a  view  to  as- 
certaining the  prevalence  of  blackleg  in  Texas,  but  the  information 
elicited  was  practically  to  the  effect  that  most  of  the  stockmen  who 
were  addressed  on  the  subject  very  rarely  lost  cattle  from  blackleg. 
These  unsatisfactory  I'esults  were  probably  due  to  the  fact  that  up  to 
a  short  time  ago  the  stock  owners  were  extremely  reticent  when  asked 
about  the  prevalence  of  any  disease  among  their  stock,  as  they  were 
naturally  afraid  that  publicity,  through  newspapers  or  otherwise,  of 
such  a  statement  might  tend  to  reduce  the  value  of  their  stock  in  the 
estimation  of  cattle  buyers.  Besides  this,  there  was  a  vague  dread  of 
quarantine  restrictions  in  case  the  disease  should  prove  to  be  of  a 
contagious  or  infectious  nature.  They  consequently  preferred  to 
leave  well  enough  alone,  and,  rather  than  ask  the  advice  of  the  State 
or  Government  experts,  they  would  let  their  cattle  continue  to  die, 
looking  upon  such  losses  as  an  unavoidable  evil,  or  else  content  them- 
selves with  old  and  well-tried  remedies,  such  as  those  recommended 
for  hollow-horn  or  wolf-in-the-tail. 

But  fortunately  things  have  changed  of  late,  and  with  the  introduc- 
tion of  full-blood  and  high-grade  stock,  in  connection  with  good  prices 
and  a  scarcity  of  cattle  throughout  the  country,  the  stock  owners  have 
come  to  realize  that  each  calf  saved  means  more  than  the  immediate 
value  of  that  one  animal,  and  that  it  pays  better  to  adopt  modem 
scientific  methods  for  the  prevention  of  losses  among  the  live  stock 
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than  the  crude  and  often  cruel  old-time  remedies,  which  are  fre- 
quently more  harmful  than  beneficial. 

The  blackleg  investigation  was  therefore  discontinued  until  the  fall 
of  1896,  when  the  writer  was  placed  in  charge,  of  the  Pathological 
Division  of  this  Bureau,  and  when  numerous  inquiries  indicated  that 
the  disease  prevaile<l  in  many  and  widely  separated  districts  of  the 
United  States.  As  the  disease  seemed  to  affect  the  graded  stock  in 
preference  to  the  common  or  native  stock,  complaints  were  received 
principally  from  the  progressive  stockmen,  who,  through  the  introduc- 
tion of  blooded  stock,  had  endeavored  to  improve  their  herds.  The 
continued  existence  of  this  disease  had  a  very  detrimental  effect  on 
the  cattle  industry  in  the  districts  where  it  appeared  regularly,  and 
it  became  urgently  necessary  that  the  Bureau  should  devise  some 
measure  through  which  the  steadily  increasing  losses  might  be  ar- 
rested or  reduced  as  much  as  possible. 

NECESSITY   FOR  A  SINGLE  VACCINE. 

In  Europe  the  disease  had  prevailed  for  years,  and  the  method  of 
vaccination  had  been  adopted  wherever  the  annual  losses  were  suffi- 
cient to  justify  the  expense.  Three  French  scientists,  Arloing,  Cor- 
nevin,  and  Thomas,  were  the  first  to  recommend  preventive  vaccina- 
tion against  blackleg,  and  their  method,  which  consists  in  injecting 
into  each  animal  two  doses  of  highly  attenuated  blackleg  virus,  is  still 
used  in  a  great  many  farming  and  dairy  districts.  But  the  process 
requires  that  each  animal  be  treated  twice,  with  an  interval  of  ten 
days  between  the  two  inoculations.  This,  when  we  consider  the 
labor  and  exi)ense  of  vaccinating  large  herds,  becomes  very  incon- 
venient and  expensive.  For  this  reason  the  double  vaccination  did 
not  become  popular  with  the  ranch  owners,  either  in  Europe  or 
America,  and  was  subsequently  modified  by  the  German  scientist 
Kitt,  who  reduced  it  to  a  single  vaccination  with  less  attenuated  virus. 
Kitt's  method  was  adopted  in  eastern  Europe  and  northern  Africa 
with  very  satisfactory  results,  and,  as  the  conditions  obtaining  there 
were  very  similar  in  many  respects  to  those  of  the  cattle-raising  dis- 
tricts in  this  country,  his  method  was  taken  as  the  foundation  for  the 
work  undertaken  by  this  Bureau.  While  the  blackleg  vaccinations 
in  Europe  are  almost  exclusively  made  by  veterinarians,  it  was  obvi- 
ous that  if  the  same  rule  was  to  be  followed  in  this  country  the 
majority  of  the  stock  owners  would  be  excluded  from  the  benefits  of 
the  method.  It  was  therefore  decided  to  prepare  a  single  vaccine, 
somewhat  similar  to  the  one  used  in  Europe,  and  to  place  it  directly 
in  the  hands  of  the  cattle  owner,  with  such  instructions  as  would 
enable  him  to  apply  it  without  the  assistance  of  professional  experts. 
This  probably  is  the  first  time  in  the  history  of  preventive  vaccina- 
tion that  the  hypodermic  syringe  and  attenuated  virus  (an  overdose 
of  which  may  prove  fatal  to  the  animal)  has  been  handled  by  laymen 
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in  great  numbers;  and,  though  it  was  not  without  misgivings  that 
such  heroic  measures  were  adopted,  still  it  was  the  only  effectual 
way  to  reduce  to  a  minimum  the  annual  losses  of  thousands  upon 
thousands  of  cattle.  • 

The  districts  in  whfeh  blackleg  especially  prevails  are  the  vast 
plains  and  cattle  ranges  of  the  West  and  Southwest,  where  the  near- 
est veterinarian  is  often  a  hundred  miles  away;  stock  owners  in  these 
regions  would  either  have  to  vaccinate  their  own  cattle  or  else  do 
without  it.  However,  they  accepted  the  proposition,  and  the  several 
hundred  thousands  of  successful  vaccinations  performed  by  the  ranch 
owners  or  their  employees  tend  to  prove  that  the  preventive  inocula- 
tion for  blackleg  may  be  carried  out  satisfactorily  by  any  ordinarily 
intelligent  person  who  will  make  himself  thoroughly  familiar  with  the 
printed  directions  before  he  attempts  to  administer  the  vaccine.  In 
the  more  densely  populated  districts  the  farmers  in  many  cases  have 
engaged  a  veterinarian  to  prepare  and  inject  the  vaccine,  but  the 
general  rule  has  been  for  the  stock  owners  to  do  it  themselves,  and 
the  testimonials  received  are  all  to  the  effect  that  the  printed  direc- 
tions are  plain  and  that  no  difficulties  were  experienced  in  following 
them. 

DISTRIBUTION   OF  THE   VACCINE,  AND   ITS  RESULTS. 

The  effect  of  the  vaccine  prepared  by  this  Bureau  in  preventing 
outbreaks  of  the  disease  and  in  immediately  abating  outbreaks 
already  in  progress  has  been  highly  satisfactory,  and  it  is  not  to  be 
doubted  that  thousands  of  young  cattle  have  been  saved  to  the  stock 
owners  during  the  eighteen  months  in  which  the  vaccine  has  been 
distributed.  More  than  700,000  doses  have  been  sent  out  during  this 
period,  and  from  reports  received  it  is  safe  to  conclude  that  at  least 
500,000  animals  have  actually  been  injected,  whereby  the  percentage 
of  lass  from  blackleg  has  been  reduced  to  less  than  one-half  of  one  per 
cent.  When  it  is  considered  that  in  regions  ^vhero  blackleg  prevails 
the  losses  from  this  disease  alone  exceed  those  from  all  other  causes 
combined,  aiid  in  certain  badly  infected  regions  amounts  to  more  than 
10  i)er  cent  of  the  annual  calf  crop,  then  it  is  plain  that  the  general 
introduction  of  preventive  vaccination  must  be  of  material  benefit 
to  the  cattle  raisers  in  the  infected  districts. 

In  order  to  obtain  as  full  information  as  possible  regarding  the 
etiology  of  blackleg,  as  it  appears  in  this  country,  it  was  agreed  with 
every  stock  owner  who  received  vaccine  from  this  Bureau  that  he 
would  make  careful  observations  on  all  questions  pertaining  to  the 
disease  and  its  prevention  and  to  report  them  when  so  requested. 

For  the  sake  of  uniformity  an  inquiry  blank  containing  eighteen 
questions  was  prepared  and  a  copy  sent  to  each  stock  owner  in  from 
eight  to  twelve  months  after  vaccine  was  sent  to  him.  This  allowed 
sufficient  time  to  observe  the  preventive  effect  of  the  vaccine  through 
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one  or  two  Waekleg  seasons.  In  order  that  every  stock  owner  may 
understand  the  nature  of  the  information  desired  by  the  Bureau,  a 
copy  of  these  questions,  as  given  below,  is  attached  to  the  printed 
directions  for  the  use  of  the  vaccine: 

QUESTIONS. 

1.  What  time  of  the  year  does  blackleg  prevail  in  your  section  of  the  country, 
and  how  long  does  it  generally  last? 

2.  According  to  your  observaticma  what  climatic  or  other  conditicms  seem  to 
favor  an  outbreak  of  blacklej<,  and  what  circumstances  tend  to  allay  or  discon- 
tinue it? 

3.  Do  you  find  that  certain  pastures  or  localities  on  your  ranch  or  farm  fur- 
nish a  larger  number  of  deaths  from  blackleg  than  others  ?  If  so,  please  describe 
the  nature  of  such  places  or  pastures  as  compared  to  the  surrounding  country, 
stating  the  kind  of  soil,  whether  it  is  high  and  dry  or  low  or  swampy. 

4.  Have  you  noticed  any  difference  as  to  the  sex,  condition,  and  class  of  the 
cattle  that  become  affected?  - 

5.  What  is  the  lowest  age  at  which  you  have  seen  calves  affected  with  black- 
leg and  how  many  cases  of  this  disease  have  you  seen  in  cattle  over  2  years 
old?  State  as  nearly  as  possible  the  exact  age  ot  each  case  under  6  months  and 
over  2  years. 

6.  Have  you  ever  seen  an  animal  recover  from  a  recognized  case  of  l^ackleg? 
If  so,  please  describe  as  fully  as  possible. 

7.  What  precautions  are  taken  in  your  neighborhood  to  prevent  the  spread  of 
Mackl^?  Are  the  dead  animals  burned  or  buried  or  simply  left  where  they 
died? 

8.  How  many  head  of  stock  did  you  vaccinate  and  what  ages  were  they  ?  Be- 
low G  months.  Between  6  months  and  1  year.  More  than  1  year  old.  Date  of 
vaccinations. 

9.  Did  blackleg  prevail  among  your  cattle  bef(H«  vaccinatkm?  And  if  so,  how 
many  had  died  the  same  season  previous  to  vaccination  ? 

10.  How  did  you  secure  the  animals  during  the  operations?  Was  the  injection 
made  while  standing  or  thrown  down  or  secured  in  a  chute?  In  the  latter  case 
please  describe  the  chute. 

11.  Did  any  animals  die  from  blackleg  after  vaccination?  And  if  so,  how  many 
and  how  soon  after  the  in jectioo  ? 

12.  Bef erring  to  the  above  question,  are  you  satisfied  that  the  vaccine  was  pre- 
pared according  to  the  printed  directions  sent  to  you.  and  that  no  mistake  was 
made  in  either  the  preparation  or  injection  of  the  vaccine  ? 

13.  If  any  animals  became  affected  after  vaccination,  did  you  notice  whether 
the  symptoms  and  post-mortem  lesions  differed  in  any  way  from  those  observed 
in  non vaccinated  cattle? 

14.  Were  the  vaccinated  animals  placed  in  a  pasture  where  blackleg  was 
known  to  have  prevailed  at  any  time  ? 

15.  Did  any  of  your  neighbora  who  had  not  vaccinated  continue  to  lose  cattle 
after  yours  had  stopx>ed  dying? 

16.  Did  you  ever  castrate  and  vaccinate,  or  brand,  dehorn,  and  vaccinate  at 
tile  same  time?  If  so,  did  you  observe  any  ill  effect  from  the  vaccination  in 
wthercaee? 

17.  Did  you  find  any  difficulty  in  preparing  and  injecting  the  vaccine  according 
to  the  printed  directions?  If  so,  please  state  in  fuH  what  directions  did  not  seem 
plain  to  you,  and  what  parts  of  the  process  you  found  difficult. 

18.  Have  you  used  any  kind  of  blackleg  vaccine  other  than  the  one  prepared  by 
^^  Bureau?    And  if  so,  with  what  success? 
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The  distribution  of  blackleg  vaccine  was  begun  in  the  summer  of 
1897,  and  from  August  14  of  that  year  until  April  30  of  the  following 
year  there  were  vaccinated,  in  eight  different  States  and  Territories, 
127,369  cattle.  The  following  table  is  compiled  from  the  reports 
received  from  the  522  stock  owners  who  vaccinated  these  cattle. 
Altogether  there  have  been  returned  about  560  reports,  but  the  table 
below  does  not  include  any  but  those  from  the  States  named.^ 

Table  showing  the  number  of  cattle  vaccinated  and  the  percentage  of  loss  before 

and  after  va,ccination. 


State  or  Territory. 

Number 
of  re- 
ports. 

Number 
of  cattle 
vacci- 
nated. 

Average 

annual 

loss  from 

blackleg. 

Died  before 
vaccination. 

Died  after 
vaccination. 

Texas 

164 
71 

140 
63 
87 
20 
22 
15 

60,600 
20,883 
19.508 
12,609 
7,916 
7,418 
6,118 
2,290 

Per  cent. 
13 
17.2 
11 

12.8 
17.5 
17.6 
12.75 
12.75 

Number. 
1,462 
796 
919 
230 
471 
601 
133 
74 

Percent. 
2.95 
3.80 
4.76 
1.83 
6.96 
7.81 
2.18 
3.32 

Number. 
227 
62 
115 
138 
37 
95 
25 
11 

Percent. 
0.45 

Nebraska 

.25 

Kansas 

.56 

Colorado 

1.00 

Oklahoma  ....-,.-. 

.41 

lodiaii  Territory 

1,28 

North  Dakota 

.41 

South  Dakota 

.48 

Total 

622 

127.369 

14 

4,589 

3.63 

700 

.54 

From  the  above  it  will  be  seen  that  522  stock  owners  in  eight  differ- 
ent States  and  Territories  vaccinated  127,369  cattle,  or  an  average  of 
244  each.  Previous  to  using  the  vaccine  they  had  lost  during  the 
same  season  4,589  cattle  from  blackleg,  or  an  average  of  nearly  9. 

It  must  be  borne  in  mind  that  these  4,589  deaths,  which  form  3.63 
per  cent  of  the  total  number  vaccinated,  do  not  represent  the  average 
annual  loss  from  blackleg,  but  simply  a  fraction  of  it,  as  the  death 
rate  in  all  instances  was  either  greatly  diminished  or  ceased  altogether 
immediately  after  using  the  vaccine.  In  computing  the  statements 
made  by  the  stock  owners  in  answer  to  question  3  on  the  regular  ap- 
plication blank  for  blackleg  vaccine  (which  reads:  "To  what  extent 
does  blackleg  prevail  in  your  part  of  the  countrj^  and  how  great  is 
your  annual  loss  from  this  disease?")  it  appears  that  the  annual  loss 
in  these  blackleg  districts,  which  are  no  doubt  highly  infected,  varies 
from  5  to  35  per  cent,  or  an  average  of  14  per  cent.  These  figures 
in  the  majority  of  cases  undoubtedly  refer  to  bad  blackleg  years,  and 
would  probably  be  greatly  diminished  if  averaged  for  a  number  of 
consecutive  years.  At  any  rate  we  have  before  us  an  actual  loss  of 
3.63  per  cent  at  the  beginning  of  the  blackleg  season;  and,  though  it 
is  impossible  to  estimate  how  large  the  loss  would  have  been  if  the 

1  The  remaining  40  reports  are  divided  between  many  other  States,  and  do  not 
warrant  any  conclnsions  to  be  drawn  from  them.  They  will  therefore  be  retained 
until  a  sufiScient  number  have  been  received  to  form  a  basis  for  an  estimate  of 
the  prevalence  of  blackleg  in  the  remaining  States. 
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animal8  had  not  been  vaccinated,  we  are  justified  in  believing  that  it 
would  have  been  considerably  greater,  as  the  majority  of  stock  own- 
ers state  that  those  of  their  neighbors  who  did  not  vaccinate  contin- 
ued to  lose  cattle  from  blackleg  long  after  the  mortality  had  8topi)ed 
among  the  vaccinated  animals.  The  total  loss  after  vaccination 
amounts  to  700  head,  which  forms  0.54  per  cent  of  the  number  vacci- 
nated, or,  in  other  words,  a  little  more  than  one-half  of  1  per  cent. 
This  does  not  seem  to  be  very  much,  but  when  it  is  considered  that 
the  vaccinations  here  referred  to  in  the  majority  of  cases  were  first 
attempts  by  the  oi)erators  in  this  kind  of  work,  we  are  justified  in 
believing  that  as  the  stock  owners  become  more  expert  in  preparing 
the  vaccine  and  handling  the  instruments  the  loss  after  vaccination 
will  be  reduced  to  practically  nothing.     (See  table  on  p.  76.) 

LOSSES  DUE  TO  CARELESS  OPERATORS. 

Many  of  these  700  deaths  after  vaccination  are  due  either  to  mis- 
takes or  to  carelessness  on  the  part  of  the  operator  in  preparing  and 
injecting  the  vaccine.     When  the  vaccine  is  made  at  the  laboratory, 
a  certain  amount — as  a  rule,  from  12,000  to  15,000  doses,  or  4  to  5 
ounces — of  the  powder  is  heated,  tested,  and  packed  as  a  batch  by 
itself,  which  is  given  a  number  and  kept  entirely  separate  from  other 
batches.     It  takes  about  two  weeks  to  finish  a  batch,  consequently 
a  number  are  handle4  at  the  same  time,  which,  however,  does  not 
necessitate  that  they  come  in  contact  with  each  other.     When  finally 
it  is  sent  out  a  record  is  kept  of  the  number  of  the  vaccine  sent  to 
each  applicant,  together  with  the  amount  and  the  date  when  sent. 
If  now,  for  instance,  such  a  batch  of  15,000  doses  is  distributed  among 
50  to  60  applicants  and  then  a  few  weeks  later  one  of  these  stock 
owners  reports  that,  although  he  prepared  and  injected  the  vaccine 
according  to  the  printed  directions,  he  still  lost  a  number  of  ani- 
mals from  blackleg,  while  none  of  the  others  make  any  complaints  or 
report  satisfactory  results,  then  it  is  evident  that  the  fault  does  not 
lie  with  the  vaccine,  but  that  some  mistake  has  been  made  in  this 
special  case.     There  also  seems  to  be,  at  least  in  some  instances,  a 
prejudice  against  the  vaccine  prepared  by  this  Bureau,  simplj"^  because 
it  is  distributed  free  of  charge;  and  for  the  same  reason  there  is  some- 
times an  inclination  to  be  negligent  or  careless  in  using  it,  an  indul- 
gence which  no  stock  owner  permits  himself  when  he  purchases  one 
of  the  various  blackleg  vaccines  on  the  market  and  pays  from  15  to  25 
cents  per  dose. 

In  Europe  it  is  claimed  that  many  of  the  failures  to  produce  immu- 
nity through  vaccination — that  is,  when  several  of  the  animals  die 
from  blackleg  subsequent  to  vaccination — are  due  to  negligence  on 

tte  part  of  the  operator  either  in  preparing  or  administering  the  vac- 
cine.   It  is  especially  charged  that  frequently  the  solution  is  filtered 
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too  much,  l^frying^  it  peFfectly  clear  and  consequently  less  efteetxv^ 
This  the  Bureau  has  endea\'X)Ted  to  remedy  by  substituting  absorbeitl 
cotton  for  paper  as  a  filtering  medium,  but  nevertheless  it  is  stated 
that  some  difficulty  has  been  experienced  in  getting  a  si^ution  of  the 
right  strength.  This,  however,  will  be  overcome  by  experience  if  care 
is  taken  to  follow  the  printed  directions  explicitly. 

ATTITUDE   OF   THE  BUREAU   IN   DISTRIBUTING  VACCINE. 

In  this  connection,  it  may  be  well  to  mention  that  the  distribution 
of  blackleg  vaccine  by  this  Bureau  was  undertaken  simply  for  the 
purpose  of  aiding  the  stock  owner  to  combat  this  fatal  disease,  and 
that  there  was  no  thought  of  entering  the  field  for  the  sake  of  com- 
peting with  the  manufacturers  or  venders  of  blackleg  vaccine,  what- 
ever may  be  the  virtues  or  faults  of  their  remedies;  and  if  any  stock 
owner  thinks  that  he  can  get  more  satisfactory  results,  and  save  a 
greater  number  of  animals  by  using  any  of  these,  there  can  be  no 
objection  to  his  doing  so. 

By  introducing  the  single  vaccine  into  this  country  and  distribut- 
ing it  free  of  charge,  the  Bureau  has  succeeded  in  disseminating 
informatioai  on  the  subject  of  blackleg  and  its  prevention  to  such  aa 
extent  that  during  the  eighteen  months  covered  by  this  report  there 
have  been  vaccinated  in  this  country  more  cattle  than  had  previously 
been  vaccinated  in  all  other  countries  since  the  first  introduction  of 
vaccination  for  blackleg  fourteen  years  ago.  And  the  results  (if  we 
may  judge  from  the  first  127,000  vaccinations)  in  reducing  the  mor- 
tality among  the  vaccinated  stock  to  about  one-half  of  1  per  cent  conk- 
pares  favorably  with  the  loss  of  0.47  per  cent  as  reported  on  491>,096 
vaccinations  in  Europe  and  other  countries  for  the  period  of  1884-1895* 
(Sec  table  on  p.  63.)  These  latter  figures  include  both  single  and  dou- 
ble vaccinations  and  also  the  various  methods  of  injecting  the  vaccine 
in  either  the  shoulder  region  or  in  the  taiL  The  latter  method  is  in 
Europe  considered  the  safest,  and  single  vaccinations  in  the  shoulder 
region  are  recorded  with  a  subsequent  mortality  of  0.63  per  eent,  in 
comparison  with  which  the  results  obt^ained  in  this  country  are  highly 
gratifying. 

It  may  be  added,  finally,  that  blackleg  vaccine  in  the  form  it  is  now 
used  in  every  country  may  be  manufactured  for  less  than  1  cent  per 
dose ;  and,  with  the  facilities  at  the  disposition  of  this  Bureau,  the 
cost  of  production  does  not  exceed  1  eent  per  ten  doses.  The  price 
of  15  to  25  cents  per  dose,  as  is  generally  charged  for  the  blackleg 
vaccine  sold  by  the  various  companies  in  this  country,  has  no  doubt 
been  one  of  the  chief  factors  in  preventing  vaccination  for  blackleg 
from  becoming  more  popular  than  was  the  ease  before  the  Bureau 
took  the  matter  up. 

Under  these  circumstances,  it  was  clearly  the  duty  of  the  Bureau 
of  Animal  Industry,  under  the  law  by  which  it  is  established,  to^take 
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up  the  problem  of  preventing  and  ultimately  eradicating  the  disease; 
and  it  has  been  a  great  satisfaction  to  all  concerned  to  observe  the 
alacrity  with  which  thousands  of  stock  owners  have  entered  into  the 
spirit  of  cooperation.  No  effort  has  been  spared  to  make  the  vaccine 
as  effective  as  possible  without  passing  the  danger  line,  and,  if  care 
is  taken  to  follow  the  directions  for  its  preparation  and  use,  there 
is  reason  to  hope  that  when  employed  wherever  blackleg  prevails 
the  annual  loss  from  this  disease  will,  before  many  years  shall  have 
passed,  be  an  unknown  factor  in  the  live-stock  industry  of  this 
country. 

HISTORICAL  REVIEW   OF  BLACKLEG. 

Although  it  is  not  until  the  last  quarter  of  this  century  that  black- 
leg, or  symptomatic  anthrax,  has  been  definitely  recognized  as  a  dis- 
tinct disease  caused  by  a  specific  microorganism,  still  there  can  be 
little  doubt  that  it  has  existed  for  many  centuries,  and  that  a  large 
number  of  the  epidemics  among  cattle  which  are  referred  to  by  early 
historians  and  clinical  observers  as  anthrax,  or  Ignis  sacer,  were 
really  blackleg  and  not  anthrax.  This  supposition  is  based  upon  the 
fact  that  their  description  of  the  symptoms  and  post-mortem  appear- 
ances in  many  cases  correspond  more  exactly  with  our  present  knowl- 
edge of  blackleg  than  it  does  with  anthrax. 

A  French  scientist,  Chabert,  one  of  the  most  brilliant  observers  of 
his  time,  attempted  as  early  as  1782  to  bring  some  system  into  the 
classification  of  the  anthracoid  diseases,  and  proposed  to  divide  them 
into  three  classes,  namely,  anthrax  fever,  true  anthrax,  and  sympto- 
matic anthrax.  When  the  disease  manifested  itself  without  the 
appearance  of  an  external  swelling  he  called  it  anthrax  fever,  and 
when  swellings  appeared  it  was  either  true  anthrax  or  symptomatic 
anthrax.  The  first  symptom  observed  in  true  anthrax  was  always 
the  swelling,  which  at  first  was  small,  hard,  and  very  painful,  and  in 
its  further  development  was  accompanied  by  fever  and  other  general 
symptoms.  When  incised  the  tissues  of  the  swelling  appeared  to  be 
black  and  gangrenous.  When,  on  the  other  hand,  the  api)earance 
of  the  swelling  was  preceded  by  a  febrile  stage,  with  loss  of  appetite 
and  general  depression,  he  called  it  symptomatic  anthrax.  This 
classification  was  a  great  improvement  over  the  former  confusion, 
but,  although  it  was  not  generally  accepted  by  contemporary  scien- 
tists, it  remained  in  force  for  nearly  a  century. 

In  1797  another  French  scientist,  Boutrolle,  mentioned  a  disease 
which  he  called  mal  de  cuisse  (quarter  evil),  because  it  affected  the 
animal  in  the  thigh  and  made  it  lame  in  one  of  the  hind  legs.  He 
stated  that  the  disease  was  of  a  gangrenous  nature  and  nearly  incur- 
able. No  doubt  this  author  had  reference  to  blackleg,  although  he 
did  not  recognize  it  as  such. 

In  1850  Rayer  and  Davaine  discovered  the  anthrax  bacillus  in  the 
blood  of  sheep  which  had  died  from  anthrax,  but,  although  a  number 
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of  scientists  verified  this  discovery,  they  did  not  recognize  the  bacillus 
as  the  cause  of  the  disease,  but  considered  its  presence  in  the  tissues 
and  blood  of  affected  animals  as  the  result  of  the  disease.  Not  until 
1877  did  Pasteur  succeed  in  demonstrating  that  the  bacillus  was  the 
one  essential  for  the  appearance  of  the  disease,  and  in  1879  it  was 
proved  by  Arloing,  Cornevin,  and  Thomas  that  symptomatic  anthrax, 
or  blackleg,  is  caused  by  an  entirely  different  microorganism  and 
consequently  is  a  distinct  disease.  The  following  year  the  same 
authors  published  a  description  of  the  blackleg  bacillus  and  demon- 
strated that  the  disease  could  be  produced  in  susceptible  animals  b? 
inoculation,*  and  that  immunity  might  be  produced  by  introducing 
the  bacillus  into  the  circulation  of  such  animals  under  certain  favor- 
able circumstances.  This  discovery  was  the  beginning  of  a  series  of 
experiments  which  finally  led  to  the  introduction  of  preventive  va^ 
cination  by  hypodermic  injections  of  blackleg  virus  which  had  been 
attenuated  by  means  of  heat. 

GEOGRAPHICAL   DISTRIBUTION   OF   BLACKLEG. 

There  are  but  few  countries  in  the  world  where  blackleg  does  not 
prevail  to  some  extent.  The  ravages  of  this  disease  are  not  confined 
to  certain  zones  or  altitudes,  but  occur  as  frequently  in  the  extreme 
north  as  in  the  tropical  regions,  and  as  often  on  the  highest  mountain 
pastures  as  in  the  lowlands  of  the  valleys.  It  is  therefore  evident 
that  the  contagion  of  blackleg  possesses  an  unrivaled  power  of  resist- 
ance against  the  destructive  influence  of  varying  climatic  conditions. 
In  Europe  it  occurs  as  far  north  in  Norway  as  cattle  are  kept,  and  it 
is  doubtful  whether  a  disease  which  often  causes  great  loss  among  the 
reindeer  herds  in  Lapland,  northern  Russia,  and  Siberia  is  not  iden- 
tical with  blackleg.  Furthermore,  in  Denmark,  Germany,  France, 
Spain,  Italy,  Austria-Hungary,  Netherlands,  and  England  the  dis- 
ease is  known  and  dreaded  by  cattle  owners.  On  the  summer  pas- 
tures on  the  Alps,  in  Switzerland,  where  for  five  months  of  the  year 
the  ground  is  covered  with  snow  and  ice,  the  disease  appears  regu- 
larly every  summer  when  the  cattle  are  brought  from  the  lowlands, 
and  sometimes  carries  off  as  high  as  25  per  cent  of  the  young  stock. 

In  France  blackleg  is  regarded  as  the  most  destructive  disease 
among  the  cattle,  and  it  is  especially  the  dairy  districts  and  the 
mountain  pastures  which  suffer  the  greatest  losses.  In  the  latter 
places  the  disease  is  called  mal  de  montagne,  or  mountain  disease, 
but  statistics  show  an  equally  great  mortality  among  the  cattle  on 
the  rich  meadows  and  pastures  along  the  great  rivers.  In  the  Bava- 
rian Alps,  in  Tyrol  and  Yorarlberg,  the  disease  is  very  severe  on  the 
young  stock. 

In  Denmark  the  disease  is  well  known,  and  has  for  more  than  a  cen- 
tury been  distinguished  by  laymen  from  other  anthracoid  diseases 
under  the  name  of  raslesyge,  which  means  rattle  disease.     In  1821 
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Viborg  described  the  disease  as  occurring  regulariy  iu  certain  districts 
where  it  still  appears  up  to  the  present  time. 

In  Africa  blackleg  occurs  both  in  the  northern  and  southern  colonies, 
especially  in  the  French  possessions  in  Algeria,  where  it  frequently 
decimates  the  herds  of  young  stock.  Also  in  the  southern  republics, 
especially  that  of  Natal,  it  has  been  reported  to  be  very  prevalent. 
The  same  seems  to  be  the  case  with  the  English  colonies  in  Asia, 
although  no  definite  statistics  to  that  effect  can  be  obtained.    . 

BLACKLEG  IN   THE   UNITED   STATES. 

Up  to  the  time  when  this  Bureau  undertook  to  investigate  the  prev- 
alence of  blackleg  in  the  United  States  it  was  merely  known  that  it 
occurred  in  certain  districts  in  this  country.  Both  Huidekoper  and 
Liautard  advised  the  above-mentioned  French  scientists  to  that  effect, 
but  were  unable  to  furnish  any  statistics  as  to  the  extent  of  the  disease 
in  the  various  States.  From  the  reports  received  during  the  present 
investigation  it  became  apparent  that  the  loss  from  blackleg  in  cer- 
tain portions  of  several  States  exceeds  that  of  all  other  causes  com- 
bined. The  States  and  Territories  which  principally  suffer  are  Texas, 
Indian  Territory,  Oklahoma,  Kansas,  Nebraska,  Colorado,  North  Da- 
kota, and  South  Dakota;  but  it  will  be  seen  from  the  accompanying 
map  that  quite  a  number  of  the  other  Western  States  are  badly  affected. 
Every  county  marked  with  red,  irrespective  of  the  shading,  is  infested 
with  blackleg,  and  the  degree  of  shading  indicates  the  approximate 
number  of  vaccinations  which  have  been  made  in  each  county.  (See 
explanation  on  the  margin  of  the  map.)  It  is,  however,  easy  to  judge 
from  the  shading  as  to  the  extent  to  which  blackleg  prevails  in  each 
county,  as  naturally  the  greatest  number  of  vaccinations  have  been 
undertaken  in  those  regions  where  blackleg  occurs  most  frequently 
and  where  the  direct  loss  from  this  disease  has  been  greatest  in  relative 
proportion  to  the  number  and  value  of  the  cattle. 

The  following  table  shows  the  proportionate  number  of  counties 
infected  in  each  of  the  eight  principal  States  and  Territories: 

Total  number  of  counties  in  affected  States  and  Territories  and  number  of  counties 

affected. 


state. 


Texas 

Kansas 

Nebraska 

South  Dakota 

Colorado 

North  Dakota 

Oklahoma  Territory 
Indian  Territory.... 


Number 
of  conn- 
ties  in- 
fected. 

Percent- 
age. 

100 

46 

U 

79 

55 

Gl 

35 

49 

u7 

03 

13 

40 

10  I 

4  , 


80 
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As  shown  in  the  table  on  page  32,  the  stock  owners  in  the  infected 
communities  enumerated  above  reported  an  arerage  annual  loss  of  14 
per  cent  from  blackleg  alone;  but,  as  already  stated,  it  most  be  borne  in 
mind  that  most  of  these  reports  are  probably  based  upon  the  losses  dur- 
ing especially  bad  blackleg  years.  It  is  nevertheless  apparent  that  the 
disease  prevails  in  the  above-mentioned  States  and  Territories  to  an 
extent  far  greater  than  is  the  case  in  Europe,  where  the  Swiss  scientist 
Strebel. estimates  the  annual  loss  for  a  period  of  eleven  years  among 
un vaccinated  stock  in  blackleg  regions  to  average  1.67  per  cent.  The  < 
actual  loss  from  blackleg  among  127,369  cattle  which  were  vaccinated 
in  the  above-mentioned  eight  States  and  Territories  amounted  to  4,589 
head  during  the  same  season,  but  previous  to  vaccination.  This  con- 
stitutes 3.03  per  cent  of  the  total  number,  and  would  no  doubt  have 
been  considerably  greater  if  no  preventive  measures  had  been  taken 
to  arrest  the  mortality. 

In  the  East  <a  number  of  outbreaks liave  been  reijorted  from  Virginia, 
West  Virginia,  and  Pennsylvania,  and  scattering  outbreaks  have 
occurred  in  Vermont,  New  York,  Ohio,.  Kentucky,  Tennessee,  and 
North  Carolina.  In  the  Central  States  outbreaks  have  been  reported 
from  jSIichigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa,  and 
Missouri;  but  it  is  principally  in  the  cattle-raising  and  cattle-feeding 
regions,  which  are  bounded  on  the  east  by  the  Missouri  River  and 
Mississippi  liiver  and  on  the  west  by  the  Rocky  Mountains,  which 
suffer  the  most.  In  the  extreme  west  the  disease  seems  to  prevail  to 
a  considerable  extent  in  the  States  of  Washington,  Montana,  Oregon, 
Idaho,  Utah,  California,  and  Arizona. 

Witli  exception  of  the  southern  Atlantic  and  the  eastern  Gulf 
States  there  are  but  few  districts  in  the  United  States  where  the 
diseiise  has  not  been  observed. 

AGE,    CLASS,     SEX,     AND     CONDITION    OF    CATTLE    MOST    FREQUENTLY 
AFFECTED   BY   BLACKLEG. 

Every  stock  owner  who  lives  in  a  district  where  blackleg  occurs 
knows  that  it  is  the  young  animals,  especially  those  between  the  ages 
of  6  and  18  months,  which  are  most  liable  to  become  affected.  Occa- 
sionally animals  above  and  below  this  age  may  contract  the  disease, 
but  the  vast  majority  of  cases  occur  in  cattle  between  G  and  18  months 
old. 

In  Europe  exact  statistics  have  been  compiled  regarding  this 
question,  and  M.  Iless,  of  Switzerland,  tabulates  his  observations  on 
989  cases  of  blackleg  as  follows: 

874  cases  between  6  months  and  1  year. 
439  cases  between  1  year  and  2  years. 
83  cases  between  2  years  and  3  years. 
65  cases  between  3  years  and  4  years. 
10  cases  between  4  years  and  5  years. 
18  cases  between  5  years  and  6  years. 
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From  this  it  appeftps  that  82  per  eeut  of  all  the  cases  occurred 
amo&g  eattle  from  6  months  to  2  years  c^d,  and  that  above  the  latter 
age  the  mortality  decreases  rapidly  and  becomes  insignificant  at  the 
»ge  of  4.  It  will  be  noticed  that  not  a  single  ease  below  6  months  is 
recorded  in  this  list,  and  both  M.  Hess  and  the  French  authors 
Arlotag,  Coi^evin,  and  Thomas  are  of  the  opinion  that,  although  a 
few  eases  have  been  observed,  the  number  is  so  insignificant  that 
eattle  belcw  6  months  oM  may,  for  all  practical  purjwees,  be  con- 
sidered inamune  from  blackleg. 

In  this  country  the  case  is  somewhat  different.  From  a  number  of 
blackleg  districts  it  has  been  reported  that  the  calves  frequently 
begin  to  die  at  the  age  of  4  to  5  months,  and  cases  of  blackleg  in  even 
younger  animals  can  not  be  considered  exceedingly  rare,  although  not 
numerous  enough  to  be  of  any  importance  in  the  contemplation  of 
preventive  me<isure8.  It  seems,  on  the  other  hand,  to  be  very 
unusual  far  eattle  in  this  country  to  contract  the  disease  when  past  2 
years  old.  Only  59  cases  have  been  reported  by  550  stock  owners  to 
have  been  observed  by  them  throughout  their  entire  career  in  the 
eattle  businese.  (See  question  5  on  the  inquiry  blank.)  These  cases 
are  divided  as  follows: 

Between  2  and  3  years  old,  40  cases. 
Between  3  and  4  years  old,  7  cases. 
Above  4  years  old,  12  cases. 

It  must,  however,  be  taken  into  consideration  that  a  large  majority 
ol  the  stock  owners  in  the  blackleg  districts  are  cattle  raisers  who 
seldom  retain  their  cattle,  except  the  breeding  stock,  for  any  length  of 
time  after  they  have  reached  a  marketable  age,  which  is  from  2  to  4 
years;  and  according  to  the  Swiss  statistics  (Hess)  cows  when  past 
3  years  old  are  almost  absolutely  immune  from  blackleg. 

Of  cases  below  6  months  there  have  been  reported  to  us  365,  They 
may  be  classified  as  follows: 

Below  1  month  old -r^ 6 

Between  1  and  2  months 30 

Betwe^i2  and  3  months 47 

Between  3  and  4  months 113 

Between  4  and  5  months 120 

Between  5  and  6  months 39 

The  increase  in  number  of  cases  with  the  inci-ease  in  age  is  very 
characteristic,  and  suggests  that  natural  or  inherited  immunity  against 
bhtekleg,  which  is  so  pronounced  in  young  animals,  gradually  wears 
off  with  the  approach  to  the  fateful  half-year  mark.  The  sudden  drop 
from  120  cases  between  4  and  5  months  to  30  cases  between  5  and  6 
months  is  most  probably  due  to  the  fact  that  calves  past  5  months  old 
are  so  close  to  the  age  when  blackleg  is  expected  to  affect  them  that 
stock  owners,  as  a  rule,  report  such  cases  as  being  half  a  year  old. 
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As  to  the  class  of  cattle  most  frequently  affected  by  blackleg  the 
majority  of  reports  agree  that  full-blood  or  high-grade  stock  are  more 
subject  to  the  disease  than  the  common  or  low-grade  range  cattle.  In  a 
senes  of  experiments  conducted  in  southern  Texas  for  the  purpose  of 
ascertaining  the  relative  effectiveness  of  various  kinds  of  blackleg 
vaccine,  it  was  found  to  be  very  difficult  to  produce  a  characteristic 
case  of  blackleg  in  yearling  calves  of  the  ordinary  longhorn  breed, 
even  when  inoculated  with  10  centigrams  of  highly  virulent  blackleg 
meat,  which  was  known  to  kill  guinea  pigs  in  the  course  of  eighteen 
to  thirty-six  hours  after  inoculation  with  only  0.2  milligram.  It 
was  therefore  impossible  to  use  this  class  of  animals  for  experimental 
purposes,  and  graded  Shorthorns  were  substituted.  The  only  animal 
of  this  class  inoculated  died  promptly  from  typical  blackleg. 

It  has  been  claimed  by  Makoldi  that  the  range  cattle  in  Hungary 
are  immune  from  blackleg,  which  statement  is  partially  borne  out  by 
Ilutyra,  who  states  that  this  class  of  cattle  seldom  become  affected, 
and  that  the  course  of  the  disease  takes  a  much  milder  form  than  ia 
the  case  in  western  Europe.  Cornevin  claims  that  the  buffalo  is 
immune  from  blackleg,  but  this  statement  is  based  upon  the  inocula- 
tion of  only  two  buffalo  calves,  which  remained  unaffected  except  for 
a  slight  rise  in  temperature.  M.  Bremond  states  that  the  cattle  of 
Algeria  possess  a  much  greater  resistance  to  blackleg  than  European 
cattle  and  that  when  affected  they  frequently  recover. 

In  this  country  it  is  a  noticeable  fact  that  blackleg  has  been  on  the 
increase  ever  since  the  stock  owners  began  to  improve  their  cattle. 
A  large  number  of  ranchmen  state  that  up  to  a  few  years  ago  their 
losses  from  blackleg  were  insignificant,  while  others  state  that  last 
year  was  the  first  time  they  ever  heard  of  it;  and  when  we  consider 
the  nature  of  the  disease  and  the  manner  in  which  the  infection  takes 
place,  we  must  admit  that  the  more  thin-skinned  the  animal  is  the 
more  liable  it  is  to  become  infected.  It  is  generally  conceded  that 
the  infection  is  almost  always  introduced  into  the  system  through 
abrasions  of  the  skin  in  the  form  of  minute  punctures  caused  by 
thorns,  spines,  and  grass-burs  (not  through  open  wounds),  and  that 
to  take  effect  the  virus  must  penetrate  into  the  subcutaneous  tissue. 
Consequently  the  thicker  and  tougher  the  skin  of  the  animal  the  less 
liable  it  is  to  become  infected. 

On  large  ranges,  where  both  ordinary  and  graded  stock  are  kept,  it 
is  not  difficult  to  observe  that  the  majority  of  deaths  from  blackleg 
occur  among  the  graded  stock.  The  common-bred  range  cattle  of 
Texas  and  the  Western  States  are  as  hardy  a  race  as  ever  existed,  and 
there  is  no  reason  to  doubt  that  in  regions  where  blackleg  has  pre- 
vailed for  a  number  of  years  the  native  stock,  through  the  *' sur- 
vival of  the  fittest,"  have  acquired  or  inherited  a  partial  or  complete 
immunity  from  the  disease,  in  a  similar  manner  as  they  have  been 
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enabled  through  constant  exposure  to  resist  a  fatal  attack  of  Texas 
fever. 

Whether  there  exists  any  i)erceptible  predisposition  for  either  sex 
is  very  doubtful.  A  number  of  the  reports  received  state  that  steer 
calves  are  more  frequently  affected  by  blackleg  than  heifers,  but  the 
greater  majority  of  stock  owners  are  of  the  opinion  that  both  sexes  are 
equally  susceptible.  That  this  is  correct  so  far  as  calves  and  year- 
lings are  concerned  is  highly  probable,  as  the  sexual  characteristics 
are  but  slightly  pronounced  in  the  young  animals. 

In  older  animals  there  seems  to  be  a  predisposition  to  blackleg 
among  the  males.  M.  Hess,  of  Switzerland,  has  shown  that  among 
cattle  over  3  years  old  the  bulls  and  steers  were  much  more  frequently 
attacked  than  the  cows.  From  two  outbreaks  in  Canton  Berne,  in  1882 
and  1883,  he  has  gathered  the  following  statistics: 


Animal. 


1882. 


Per  cent. 

Bulls 5.05 

Steers j         3.05 

Cows 0.21 


1883. 


Average. 


Per  cent.  Per  cent. 


10.10 
6.21 
0.72 


7.58 
4.13 
0.47 


The  limited  number  of  cases  of  blackleg  recorded  in  this  country 
among  cattle  over  3  years  old  is  not  sufficient  to  warrant  any  conclu- 
sions to  be  drawn  therefrom. 

As  to  the  condition  of  the  animals,  by  far  the  greater  majority  of 
cattle  ovniers  hold  that  it  is  the  best  cattle  in  the  herd  which  princi- 
pally become  affected.  Nevertheless,  it  is  not  uncommon  for  cattle 
in  very  ordinary  or  rather  poor  condition  to  contract  blackleg.  There 
seems,  however,  to  be  a  predisposition  in  young  cattle  which  are 
rapidly  improving  in  flesh,  as  is  the  case  when  they  are  turned  on 
fresh  grass  in  the  spring.  On  the  other  hand,  the  change  from  grass 
to  hay  in  the  fall  does  in  many  localities  have  an  equally  fatal 
effect  on  the  stock.  A  cattle  raiser  in  Nebraska  states  that  *' young 
cattle  rapidly  improving  or  declining  in  flesh  seem  to  be  most  suscepti- 
ble." Another  says  that  *'poor  cattle  that  pick  up  rapidly  are  more 
susceptible  than  those  which  remain  in  fairly  good  condition  all  the 
time."  And  still  another  says  that  "spring  calves  are  mostly  affected 
in  the  fall,  when  they  are  very  fat  and  are  changed  from  grass  to  hay, 
while  yearling  steers  are  affected  in  the  spring  when  turned  on  grass." 
Other  stock  owners  are  inclined  to  attribute  the  appearance  of  black- 
leg to  a  lack  of  exercise,  and  claim  that  driving  the  herd  for  a  con- 
siderable distance  will  temporarily  check  the  disease.  This  theory, 
for  several  reasons,  appears  to  be  very  plausible.  In  the  spring,  when 
the  young  stock  suddenly  find  themselves  in  the  midst  of  plenty,  they  do 
not  have  to  feed  over  but  a  very  limited  area  before  they  are  filled  up, 
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when  they  lie  down  to  mmiiiate.  Under  these  eireiunstanees,  namely, 
plenty  of  food  and  little  exercise,  there  is  a  tendency  to  an  acGnmo- 
lation  in  the  system  of  lactic  acid,  which,  as  will  be  disci;»sed  later 
in  this  article,,  ha^  the  property  of  ^eatly  increasing  the  virulence  of 
the  blackleg  bacillus.  So  great  is  the  effect  of  lactic  acid  in  thfe 
resi)ect,  that  a  few  drops,  added  to  a  solution  of  Naekleg  vaccine,  will 
in  the  course  of  five  to  six  hours  restore  to  the  highly  attenuated,  spares 
their  original  virulence^  and  vaccine  treated  in  this  way  will,  if 
in jcctsd  into  a  susceptible  animal,  produce  a  fatal  attack  of  blackleg. 
As  the  lactic  acid  in  the  system  is  found  principally  in  the  muscles, 
and  is  excreted  by  them  through  their  activity,  there  is  every  reason 
to  believe  that  lack  of  exercise  while  the  grass  is  fresh  and  abundaat 
is  a  predisposing  factor  in  the  appearance  of  blackleg. 

As  will  be  seen  from  the  above,  it  is  the  spring  and  the  fall  wbiek 
seem  to  be  the  seasons  most  favorable  for  the  development  of  black- 
leg. The  disease  is,  however,  not  confined  to  these  seasons,  but 
appears  at  all  times  of  the  year  with  more  or  less  frequency.  In  the 
North,  for  instance  in  the  Dakotas,  the  real  blackleg  season  lasts 
from  April  to  September  or  October,  but  outbreaks  are  rei)orted  in 
every  month  of  the  year.  In  Nebraska  and  Colorado  the  outbreaks 
are  more  evenly  distributed  over  the  whole  year,  with  a  slight  increase 
during  spring  and  fall,  and  the  same  may  be  said  of  Kansas,  but  with 
a  slightly  higher  percentage  of  cases  during  fall  and  spring.  In 
Oklahoma,  Indian  Territory,  and  the  Panhandle  of  Texas,  it  is  diffi- 
cult to  single  out  any  season  as  being  more  favorable  to  blackleg  than 
others;  but  in  central  and  west  Texas  the  principal  number  of  out- 
breaks occur  during  fall,  winter,  and  spring,  with  but  few  cases  dur- 
iug  June,  July,  and  August. 

As  to  the  meteorological  and  geological  conditions,  we  have  already 
seen  that  blackleg  occurs  at  all  seasons  of  the  year  and  in  almost 
every  country  in  the  world;  so  it  is  not  surprising  that  the  answers 
received  to  questions  2  and  3  on  the  inquiry  blank  sent  out  by  this 
Bureau  (which  read:  **According  to  your  observations  what  climatic 
or  other  conditions  seem  to  favor  mi  outbreak  of  blackleg,  and  what 
circumstances  tend  to  allay  or  discontinue  it?"  and  '*Do  you  find 
that  certain  pastures  or  localities  on  your  ranch  or  farm  furnish  a 
larger  number  of  deaths  from  blackleg  than  others?  If  so,  please 
describe  the  nature  of  such  places  or  pastures  as  compared  to  the 
surrounding  country,  stating  the  kind  of  soil,  whether  it  is  high  and 
dry  or  low  and  swampy")  have  embraced  every  known  climatic  con- 
dition and  every  recognized  geological  formation,  deposit,  or  strata 
as  either  favorable  or  unfavorable  to  the  development  of  blackleg. 
But  most  stock  owners  agree  that  when  the  disease  has  broken  out 
there  is  nothing  short  of  a  hypodermic  syringe  and  vaccine  or  the 
immediate  removal  of  the  affected  herd  to  another  pasture  that  will 
have  any  effect  in  checking  the  disease,  and  one  of  the  two  is  gener- 
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ally  resorted  to  in  preference  to  awaiting  the  interference  of  frost  or 
rain.  According  to  the  writer's  personal  observations,  there  is  no 
climatic  condition,  however  extremely  opposite  to  the  one  prevailing, 
which  will  in  any  way  influence  an  outbreak  of  blackleg  already  in 
progress. 

SYMPTOMS.  . 

The  symptoms  of  blackleg  are  so  characteristic  that  the  disease  is 
easily  recognized.  The  first  symptoms  may  be  either  of  a  general  or  of 
a  local  nature,  though  more  frequently  of  the  latter.  The  general 
symptoms  are  high  fever,  loss  of  appetite,  and  suspension  of  rumina- 
tion, followed  by  great  depression.  Respiration  becomes  accelerated; 
the  animal  moves  around  with  difficulty,  frequently  lies  down,  and, 
when  water  is  near  at  hand,  drinks  at  short  intervals  and  but  a  little 
at  a  time.  The  visible  mucous  membranes  are  at  first  dark  red  and 
congested,  but  they  change  in  the  course  of  twelve  hours  to  a  dirty 
leaden  or  purplish  color. 

The  most  important  diagnostic  feature  is  the  development  of  a 
tumor  or  swelling  under  the  skin.  The  swelling  may  appear  on  any 
part  of  the  body  and  limbs,  except  below  the  knee  or  hock  joint  or 
on  the  tail.  It  is  frequently  seen  on  the  thigh  or  shoulder,  and, 
owing  to  the  extensive  discoloration  of  the  swollen  parts,  as  observed 
after  the  animal  has  been  skinned,  the  disease  has  been  popularly 
named  "blackleg,"  or  "black  quarter."  Tumors  may  also  appear  on 
the  neck,  the  chest,  the  flank,  or  the  rump.  At  first  they  are  small 
and  very  painful.  They  increase  rapidly  in  size  and  may  in  a  few 
hours  cover  a  large  portion  of  the  body.  One  or  more  of  these  tumors 
may  form  simultaneously,  and  when  in  close  proximity  to  each  other 
may  becomo  confluent.  The  neighboring  lymph  glands  become  con- 
siderably swollen. 

As  to  the  location  of  the  tumors  there  seems  to  be  a  decided  prefer- 
ence for  the  right  side  of  the  body.  According  to  M.  Hess,  who  has 
made  ol>servations  along  this  line  on  1,547  cases,  the  tumors  appeared 
in  200  cases  on  the  right  hind  quarter  and  in  only  143  cases  on  the 
left;  in  168  cases  on  the  right  front  leg  and  in  98  on  the  left;  in  59 
cases  on  the  light  side  of  the  neck  and  in  4  only  on  the  left  side.  No 
explanation  is  oflPered  for  this  peculiar  preference  for  the  right  side, 
and  as  no  observations  have  been  made  in  this  country' and  the  ques- 
tion is  of  small  economic  importance,  the  writer  will  not  venture  to 
express  an  opinion. 

If  slight  pressure  is  made  on  the  tumor  a  crackling  sound  is  heard 
and  percussion  gives  a  clear  i*esouant  tone  due  to  the  collection  of 
Jjas  in  the  aflfected  tissue.  The  tumor  is  cool  to  the  touch  and  pain- 
less in  the  center;  the  skin  over  it  is  dry  and  parchment-like. 
When  the  tumor  is  lanced  a  frothy  dark-red  fluid  is  discharged.  If 
the  incision  is  made  while  the  animal  is  alive  or  immediately  after 
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death,  there  is  no  offensive  odor  to  the  discharge,  but  decomposition 
takes  place  very  soon  after  death.  No  pain  is  manifested  when  the 
center  of  the  tumor  is  lanced,  but  as  soon  as  the  knife  reaches  the 
warm  inflamed  part  the  animal  will  bellow  loudly  and  flinch. 

The  swellings  usually  appear  before  the  general  symptoms  ^  and 
they  may  even  reach  such  an  extent  as  to  cause  9omplete  paralysis  of 
the  affected  parts  while  the  animal  still  looks  bright  and  has  a  good 
appetite.  This  condition  is,  however,  of  short  duration.  As  the 
swelling  increases  in  size  the  general  symptoms  become  more  intense 
The  temperature  may  reach  107°  F.,  while  the  respiration  may  exceed 
140  per  minute.  The  animal  is  unable  to  rise;  the  extremities  become 
cold,  and  some  time  before  death  the  temperature  falls  and  may 
become  subnormal.  There  is  trembling  of  the  muscles,  which,  as 
death  approaches,  may  develop  into  violent  convulsions. 

With  very  few  exceptions  the  disease  terminates  fatally,  death 
generally  occurring  from  twelve  to  thirty-six  hours  after  the  first 
appearance  of  the  symptoms.  A  few  cases  linger  from  three  to  four 
days,  and,  as  will  be  discussed  later,  the  disease  may  sometimes 
terminate  in  recovery. 

APPEARANCE   AFTER  DEATH. 

The  carcass  of  an  animal  which  has  died  from  blackleg  soon  becomes 
very  distended  by  gas,  partially  through  fermentation  in  the  intes- 
tines and  partially  through  the  formation  of  gas  in  the  subcutaneous 
tissue,  due  to  the  presence  of  the  blackleg  bacillus.  This  distention, 
which  is  especially  pronounced  in  the  region  of  the  blackleg  tumors, 
extends  for  a  considerable  distance  from  the  tumors  and  in  the  direc- 
tions where  it  meets  the  least  resistance — that  is,  where  there  is 
plenty  of  loose  areolar  tissue.  This  is  especially  the  case  on  the 
back  and  sides  of  the  chest,  on  the  shoulder  and  between  the  shoul- 
der and  chest,  and  on  the  external  surface  of  the  hind  quarter.  This 
tympanitic  condition  frequently  causes  the  two  legs  on  the  upper  side 
of  the  carcass  to  stand  out  straight  without  touching  the  ground. 

A  dark,  blood-colored  frothy  discharge  flows  from  the  nostrils  and 
the  anus.  Decomposition  takes  place  soon  after  death,  except  in  the 
affected  muscles,  which  retain  their  sweetish-sour  odor  without 
developing  any  putrid  odor,  even  when  the  rest  of  the  carcass  has 
decomposed. 

On  the  surface  of  the  body  may  be  seen  one  or  more  of  the  charac- 
teristic emphysematous  blackleg  tumors.     The  skin  covering  these 

*  Arloing,  Cornevin,  and  Thomas  believe  that  the  general  symptoms  always  pre- 
cede the  tumor,  but  that  they  subside  temporarily  after  the  appearance  of  the 
latter.  This  I  am  not  prepared  to  contradict,  my  opinion  being  based  upon  a 
number  of  observations  where  the  animal  was  found  with  a  well-developed  swell- 
ing, but  otherwise  without  showing  any  general  symptoms. 
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swellings  is  affected  with  dry  gaugrene.  The  connective  tissue 
beneath  the  skin  is  infiltrated  with  blood  and  bloody  serum  and  is 
distended  with  gas.  The  affected  muscles  are  dark  brown  or  black, 
are  easily  torn,  and  the  spaces  surrounding  them  are  filled  with  bloody 
liquid  and  gas.  The  muscle  tissue  is  distended  with  numerous 
smaller  or  larger  gas-filled  cavities,  often  to  such  an  extent  as  to  pro- 
duce a  resemblance  to  lung  tissue.  Upon  incision  it  does  not  collapse 
perceptibly,  as  the  gas  cavities  are  not  connected  with  each  other. 
The  discoloration  is  deepest  at  the  center,  shading  off  toward  the 
edges,  and  becomes  brighter  by  contact  with  the  air.  On  compres- 
sion thick  blood  escapes,  which  is  charged  with  gas  and  has  a  disa- 
greeable sour  odor.  The  blood  in  the  remaining  parts  of  the  carcass 
is  normal  and  coagulates  easily  after  death,  forming  a  solid  clot. 
The  gas  of  the  tumor  is  combustible  and  burns  with  a  blue  fiame, 
being,  according  to  Bollinger,  carbureted  hydrogen.  The  abdominal 
cavity  sometimes  contains  a  considerable  quantity  of  bloody  effusion. 
The  mucous  membrane  of  the  intestine  may  be  congested  or  inflamed, 
and  the  contents  of  the  bowels  may  be  covered  with  blood.  The  liver 
is  congested,  but  the  spleen  is  always  noi-mal. 

It  is  often  desirable  to  determine  whether  an  animal  is  affected 
with  blackleg  or  with  anthrax  tumor  or  with  a  swelling  caused  by  the 
bacillus  of  malignant  edema.  The  anthrax  tumor  may  be  distin- 
guished by  its  hardness  and  solidity  and  by  the  fact  that  it  contains 
no  gas.  The  spleen  is  enlarged  in  anthrax  and  is  unaffected  in  black- 
leg. The  blood  in  anthrax  is  very  dark  and  of  a  tar-like  consistence, 
while  it  is  normal  in  blackleg.  It  is  difficult  to  distinguish  between 
the  swellings  of  blackleg  and  malignant  edema,  since  they  resemble 
each  other  very  closely  and  both  are  distended  with  gas.  Malignant 
edema,  however,  generally  starts  from  a  wound  of  considerable  size; 
it  often  follows  surgical  operations,  and  does  not  usually  result  from 
the  small  abrasions  and  pricks  to  which  animals  are  subjected  in 
pastures. 

THE   BLACKLEG   BACILLUS. 

A  microscopic  examination  of  a  drop  of  fluid  taken  from  a  blackleg 
tumor  shows  the  presence  of  a  number  of  microorganisms,  which  vary 
considerably  in  shape.  The  young  and  actively  growing  blackleg 
bacillus  is  rod-shaped  and  cylindrical,  the  ends  being  more  or  less 
rounded.  They  are  actively  motile,  moving  in  various  directions  and 
turning  around  their  axes.  Besides  these,  a  number  of  spindle-shaped 
bodies  may  be  seen,  which  form  the  first  stage  of  sporulation.  The 
tenacity  to  life  of  the  blackleg  virus  is  dependent  upon  the  power  of 
the  bacillus  to  form  spores.  These  constitute  a  dormant  form  of  the 
microorganism,  which  possesses  a  very  high  degree  of  resistance  to  all 
destructive  agents,  but  which  under  ordinary  circumstances  are  una- 
ble to  multiply. 


Digitized  by 


Google 


4S  BUBEA0   OF  ANIMAL   INDUSTRY. 

The  spindle-shaped  bodies  soon  differentiate  a  small  portion  of  their 
substance,  which  forms  a  bright  oval  spot  in  their  interior,  nsoally 
located  at  one  end,  producing  very  characteristic  racket,  or  club- 
shaped,  fonns.  The  bright  body,  the  spore,  is  soon  liberated,  and  is 
surrounded  by  a  hard,  shell-like  substance,  which  enables  it  to  resist 
heat,  cold,  light,  moisture,  dryness,  and  other  unfavorable  conditioiis, 
and  even  decomposition  in  a  dead  body,  which  would  more  quickly 
result  in  the  destruction  of  unprotected  bacilli. 

The  blackleg  bacillus  is  not  able  to  multiply  in  the  presence  of 
oxygen.  In  technical  language,  they  are  anaerobic.  This  explains 
the  fjict  that  while  they  do  not  develop  on  parts  of  the  body  exposed 
to  free  air,  such  as  the  skin  and  raucous  membranes,  the  geiTns  find 
the  conditions  necessary  to  their  growth  in  the  parts  underneath  the 
skin,  as  the  underlying  connective  tissue  to  which*  the  air  does  not 
have  access.  With  the  spore  stage  to  protect  it  the  blackleg  germ 
may  exist  for  a  long  time  outside  of  the  body,  and  it  is  very  difficult  to 
eradicate  the  disease  from  a  pasture  which  has  once  become  infected. 
Experience  shows  that  the  spores  may  exist  almost  indefinitely  in  the 
ground,  and  that  animals  may  become  infected  on  the  same  pasture 
year  after  year.  According  to  Arlorng,  Comevin,  and  Thomas,  the 
virulence  of  blackleg  germs,  after  they  have  left  the  animal  body, 
depends  gi-eatly  on  whether  they  are  deposited  immediately  on  swampy 
soil  or  in  water,  or  on  dry  bodies  (stone  or  wood),  where  they  are 
drieil  quickly  by  the  sun. 

In  the  first  case  the  virus  becomes  diluted,  sinks  to  the  bottom,  or 
penetrates  into  the  ground,  where  in  the  course  of  a  few  months  it 
loses  its  virulence.  In  the  other  case  it  dries  quickly,  forming  numer- 
ous spores,  which  are  extremely  resistant  to  all  destructive  agents 
which  may  afterwards  be  applied  to  them.  Such  dried  virus  may  be 
exposed  for  many  hours  to  temperatures,  high  or  low,  which  are 
nnknown  in  nature  without  losing  its  virulence.  An  exposure  for 
twenty-four  hours  to  —120°  C.  does  not  in  the  least  reduce  the  fatal 
effect  of  the  virus,  as  shown  by  subsequent  inoculations  in  guinea 
pigs.  In  order  comi)letely  to  destroy  the  virulence  of  dried  black- 
leg material  by  heat  it  is  necessary  to  expose  it  for  six  hours  to  a 
temperature  of  110°  C.  Exposure  to  lower  degrees  (90°,  95°,  or 
100°  C.)  only  produces  an  attenuation  of  the  virulence,  as  will  be  dis- 
cussed later.  The  fresh  virus,  on  the  other  hand,  may  be  destroyed 
comi)letely  by  heating  for  two  hours  and  twenty  minutes  at  a  tem- 
perature of  70°  C,  or  for  twenty  minutes  at  100°  C. 

The  same  is  the  case  with  the  action  of  the  various  chemicals.  The 
dried  virus  resists  a  stronger  solution  and  a  longer  exposure  than  the 
fresh.  A  2  per  cent  solution  of  carbolic  acid  destroys  the  latter  in 
eight  hours,  while  it  requires  fifteen  to  twenty  hours  for  the  former. 
For  disinfecting  purposes  it  is  therefore  necessary  to  use  at  least  a  5 
per  cent  solution  of  carbolic  acid,  or  else  corrosive  sublimate,  1-2000. 
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MANNER  OF  INFECTION. 

As  already  mentioned,  the  blackleg  bacillns  gains  entrance  to  the 
body  throng  abrasions  of  the  skin^  and  perhaps  in  rare  cases  through 
the  mucous  membranes.  In  order  to  meet  the  requirements  for  the 
developinetit  of  the  spores — that  is,  an  absolute  absence  of  oxygen — 
it  is  neceseary  that  the  abrasion  be  minute  in  size  and  sufficiently  deep 
to  i>enetrate  through  the  skin  into  the  subcutaneous  tissue;  conse- 
quently incised  or  open  wounds  are  not  favorable  to  the  development 
of  blackleg,  even  if  the  infection  is  present  in  abundance.  Punc- 
tured wounds,  such  as  those  received  from  barbed-wire  fences  or  f  i*ora 
stubbles  and  briers  in  the  pasture,  seem  to  be  the  most  likely  metlM>d 
of  infection  and  correspond  most  closely  to  the  only  manner  in  which 
the  disease  inay  be  produced  artificially — that  is,  through  hypodermic 
injection  of  the  virus.  It  is  doubtful  whether  the  infection  ever  takes 
place  through,  ingestion.  In  any  case,  it  has  proved  exceedingly  diffi- 
cult to  produce  the  disease,  even  by  feeding  enormous  doses  of  highly 
virulent  xiaterial  to  susceptible  animals. 

The  fact  that  in  99  per  cent  of  all  cases  the  tumors  develop  on  the 
surface  of  the  body  seems  also  to  indicate  that  the  infection  takes 
place  through  the  skin,  and  the  few  cases  recorded  where  the  deeper- 
seated  muscles  have  been  affected — for  instance,  the  muscles  of  the 
diaphragm^  or  those  popularly  known  as  the  tenderloin — ^without  the 
presence  of  tumors  on  the  surface  may  be  due  to  the  germs  gaining 
direct  entrance  into  the  lymph  stream,  which  carries  them  directly  to 
mnade  groups  located  in  the  interior  of  the  body. 

Blackleg  maybe  produced  in  susceptible  animals  by  inoculating 
with  a  small  amount  of  virulent  material  taken  from  the  swelling  of 
an  animal  which  has  died  from  the  disease.  This  material  may  be 
introduced  by  means  of  a  hypodermic  syringe  under  the  skin  or 
directly  into  the  muscles.  Certain  places  on  the  body,  where  the  sub- 
cut^meous  connective  tissue  is  very  dense  and  elastic — for  instance, 
on  the  legs  below  the  knee  and  hock  joint  or  on  the  tail — offer  greater 
resistance  to  the  development  of  the  germs  than  where  there  is  plenty 
of  loose  areolar  tissue. 

When  the  virus  is  introduced  directly  into  the  blood  stream  the  germs 
multiply  rapidly,  but  owing  to  the  presence  of  oxygen  in  the  blood  the 
disease  does  not  develop,  and  animals  treated  in  this  way  are  subse- 
quently immune  to  the  disease.  This  fact  was  first  noted  by  Arloing, 
Comevin,  and  Thomas,  who  employed  it  for  preventive  vaccination ;  but 
the  method  required  great  skill  in  manipulation,  as  a  minute  amount 
of  the  virus,  if  it  gained  entrance  into  the  subcutaneous  tissue  at  the 
place  of  inoculation,  would  bo  sure  to  province  a  fatal  case  of  blackleg. 
Furthermore,  if  the  animal  at  the  time  of  inoculation  was  suffering 
ffom  a  severe  contusion,  the  germs  would  gain  entrance,  through  the 
extra vasating  blood,  to  the  bruised  muscle  tissue  and  a  blackleg  tumor 
develop  at  this  place.  The  same  may  occur  when  animals  are  castrated 
or  dehorned  or  otherwise  injured  at  the  time  of  vaccination. 
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TERMINATION   AND   TREATMENT. 

As  already  stated,  it  is  exceedingly  rare  that  an  animal  affected 
with  blackleg  recovers.  In  Europe  very  few  of  the  veterinarians  and 
scientists  who  have  made  investigations  along  this  line  have  ever 
been  fortunate  enough  to  observe  a  case  of  recovery.  Arloing,  Cor- 
nevin,  and  Thomas  claim  that  they  have  seen  a  few  cases  of  artifi- 
cially produced  blackleg,  which  in  the  course  of  three  to  four  days 
began  to  improve,  and  which  after  a  long  period  of  convalescence 
finally  recovered. 

In  Algeria  M.  Bremond  thinks  that  blackleg  among  the  native  cattle 
not  infrequently  terminates  in  recovery,  but  it  is  highly  probable  that 
the  stock  owners  in  that  country,  upon  whose  statements  his  opinion 
is  based,  are  veiy  often  mistaken  in  their  diagnosis.  He  states  that 
although  he  has  never  succeeded  in  rescuing  an  animal  which  was 
affected,  he  has  been  assured  by  many  reliable  stock  owners  that  what 
they  supposed  to  be  characteristic  blackleg  sometimes  tenninat^d 
spontaneously  in  recovery.  An  animal  which  showed  a  number  of 
scars  from  deep  incisions  and  cauterization,  and  which  was  claimed 
to  have  recovered  from  blackleg,  was  shown  to  M.  Bremond,  who,  in 
order  to  ascertain  whether  the  diagnosis  had  been  correct,  obtained  per- 
mission to  inoculate  the  animal  with  blackleg.  This  was  done,  and  in 
the  course  of  thirty  hours  the  animal  died  from  typical  blackleg,  which 
demonstrated  that  it  could  not  have  previously  been  affected,  as  it 
would  then  have  been  immune  to  the  disease.  He  concludes,  there- 
fore, that  the  Algerian  disease,  which  is  characterized  by  extensive 
local  swellings,  and  which  sometimes  is  cured  through  rational  treat- 
ment, is  not  always  true  blackleg.  It  seems,  nevertheless,  that  the 
cattle  of  Algeria  possess  a  greater  resistance  to  blackleg  and  to  other 
infectious  diseases  than  do  the  European  animals,  and  no  doubt  the 
chances  of  recovery  among  the  native  stock  in  that  country  are  far 
better  than  is  the  case  in  Europe. 

In  1883  Bremond  writes  that  out  of  a  number  of  animals  affected 
with  blackleg  he  chose  a  4:-year-old  steer  which  presented  an  enor- 
mous crepitating  tumor  in  the  region  of  the  shoulder.  He  made  inci- 
sions into  the  tumor  and  cut  out  a  piece  of  the  affected  muscular  tissue, 
with  which  he  inoculated  two  guinea  pigs,  both  of  which  died  within 
thirt3^-six  hours  with  symptoms  of  typical  blackleg.  With  material 
from  one  of  these  guinea  pigs  he  inoculated  a  5-months-old  calf  and 
a  lamb,  both  of  which  died  from  blackleg  at  forty-nine  and  thirty 
hours,  respectively,  after  inoculation.  The  steer,  however,  which  had 
furnished  the  virulent  material  commenced  to  improve  on  the  fourth 
day  and  had  completely  recovered  a  week  after  the  appearance  of 
the  first  symptoms.  The  author  does  not  state  how  the  enormous 
crepitating  tumor  was  resolved.  The  diagnosis  can  not  be  doubted, 
but  the  complete  recovery  in  the  course  of  a  week  excludes  the  pos- 
sibility of  healing  taking  place  through  sequestration  of  the  affected 
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tissue*  4uai4  the  wound  filling  up  with  granulations,  and  leaves  us 
to  infer  that  the  hemorrhagic  exudation  was  resolved  and  that  the 
affected  tissues  returned  to  their  normal  functions  and  appearance. 
This  is  of  interest  as  bearing  upon  the  same  subject  in  this  country, 
where  several  cases  of  supposedly  typical  blackleg  are  reported  to 
have  recovered  in  the  course  of  a  week  or  so,  but  where,  for  lack  of 
professional  knowledge  on  the  part  of  the  observers,  it  has  been  nec- 
essary to  accept  their  reports  with  reservation.  M.  Bremond's  case, 
however,  indicates  that  a  speedy  recovery  may  take  place  even  after 
extensive  tissue  changes  have  occurred. 

Commentfng  on  this  case  the  three  French  scientists  say  tliat  the 
curability  of  blackleg  in  Algeria  is  probably  not  alone  due  to  a  greater 
resistance  on  the  part  of  the  animals,  but  may,  to  some  extent,  at  least, 
be  due  to  a  diminution  of  virulence  through  the  influence  of  climate. 
They  suggest  that  an  attenuation  similar  to  that  which  is  produced 
artificially  in  the  incubators  or  ovens  in  the  laboratory  may  take  place 
under  the  influence  of  the  heat  and  radiation  of  the  African  sun,  and 
many  circumstances  point  to  this  theory  being  correct.  We  know  that 
a  large  percentage  of  the  hardy  range  cattle  in  Algeria,  Hungaiy ,  and 
the  southwestern  part  of  the  United  States  are  immune  to  blackleg,  but 
whether  this  is  due  to  a  natural  or  inherited  power  of  resistance,  or  to 
what  is  called  acquired  immunity,  is  very  difficult  to  decide.  Arloing, 
Comevin,  and  Thomas  believe  that  there  exists  a  mild  form  of  the 
disease  which  only  manifests  itself  through  a  slight  fever  and  loss  of 
appetite,  and  which  leaves  the  animals  immune  (acquired  immunity) 
to  subsequent  fatal  attacks,  but  no  actual  observations  of  such  cases  are 
on  record.  When  no  external  or  local  lesions  appear,  it  is  very  difficult 
to  diagnose  blackleg;  in  fact,  we  do  not  see  how  it  could  be  done  except 
by  laboratory  methods,  which  rarely  are  convenient  where  such  cases 
might  present  themselves.  When  the  local  lesions  do  appear,  the  result, 
as  we  know,  is  almost  invariably  death.  But  our  experience  with  artifi- 
cially attenuated  virus — that  is,  vaccine — shows  that  a  very  mild  form 
of  the  disease  can  be  produced,  so  mild  that  clinical  observations  fail 
to  notice  it.  The  attenuation  of  the  virus  is  accomplished  by  heating 
it  in  an  oven  at  a  temperature  between  90°  and  95°  C.  from  six  to 
seven  hours.  When  virus  is  kept  in  the  laboratory  for  several  years, 
it  undergoes  a  slight  attenuation;  that  is,  a  larger  dose  of  old  virus  is 
necessary  to  produce  a  fatal  case  of  blackleg  than  is  required  when 
fresh  virus  is  used.  It  is  therefore  natural  to  conclude  that  a  similar 
attenuation  takes  place  in  nature,  only  to  a  greater  extent,  and  that 
virus  which  has  been  left  exposed  to  sun  and  rain  for  years  may  reach 
the  same  degree  of  attenuation  as  we  produce  in  the  laboratory  by 
heating  in  a  moist  condition  for  a  few  hours. 

Such  naturally  attenuated  virus,  when  it  gains  access  to  the  sub- 
cutaneous tissue  of  a  susceptible  animal,  has  the  same  effect  as  the 
hypodennic  injection  of  vaccine;  but  owing  to  the  minuteness  of  the 
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dose — that  is,  tke  few  spores  which  may  be  attached  to  a  a/j^ine  or 
thorn  which  penetrates  the  skin — it  is  obvious  that  a  number  of  sucb 
infections  must  take  place  before  the  animal  acquires  the  same  degrm 
of  immunity  as  is  produced  through  the  injection  of  thousands  of 
artificially  attenuated  spores  contained  in  a  dose  of  vaccine. 

If  this  theory  of  natural  attenuation  is  correct,  it  would  explain  to 
us  at  onee  why  some  animals  are  much  more  susceptible  to  blackleg 
than  others,  and  especially  why  cattle  born  and  raised  in  a  blackleg 
district  are  more  resistant  to  siwntaneous  blackleg  and  to  artificirf 
inoculation  than  is  otherwise  the  case.  It  might  also  exx)lain  why 
cattle  more  than  two  to  three  years  old  are  practically  Immune  to 
blackleg.  Arloing,  Cornevin,  and  Thomas  claim  that  aged  cattle 
which  have  been  raised  in  districts  where  blackleg  does  not  occur  are 
when  i)laced  in  an  infected  jmsture  as  susceptible  as  young  animals, 
and  if  this  statement  is  correct  it  goes  far  to  prove  the  theory  of 
naturally  acquired  immunity.  But,  as  already  mentioned,  there  are 
several  other  factors  which  may  influence  the  degree  of  susceptibility 
or  i)ower  of  resistance  possessed  by  each  individual. 

In  this  country  recoveries  from  blackleg  do  not  seem  to  be  ex- 
tremely rare,  if  one  may  judge  from  the  observations  made  and 
rejKxrted  by  the  stock  owners.  Question  6  on  the  inquiry  blank  sent 
out  by  this  Bureau  reads:  ''Have  you  ever  seen  an  animal  recover 
from  a  recognized  case  of  blackleg  ?  If  so,  please  describe  it  as  fully 
as  possible,"  In  reply  thereto  120  stock  owners  out  of  522  state  that 
they  have  seen  animals  recover  from  blackleg.  There  is,  however, 
the  same  objection  here  as  in  the  old  country,  namely,  that  the  stofk- 
men  may  be  mistaken  in  their  diagnosis;  but  as  anthrax  does  not 
prevail  to  any  extent  in  most  of  the  districts  from  which  these  recov- 
eries have  been  roiwrted,  it  is  highly  probable  that  a  large  percentage 
of  the  cases  referred  to  are  really  blackleg,  and  many  of  the  stock 
owners  describe  the  cases  which  come  under  their  observation  in  such 
a  manner  as  to  leave  very  little  doubt. 

Tlio  number  of  recoveries  report-ed  may  be  classified  as  follows: 
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The  above  ^gnres  do  not  represent  the  nirmber  of  cases  observed 
in  any  ^ven*  lengtk  of  time,  but  refer  to  the  entire  experience  which 
each;  stock  owneir  has  had;  while  engaged  in  the  cattle  business^  and, 
as  already  stated,  it  shotdd  be  borne-  fn  mind  that  the  vast  majority 
of  these  cases  are  reported  by  men  who  are  not  in  a  position  to  dis- 
tinguish between  blackleg  and  other  anthracoid  diseases. 

Nevertheless,  it  is  fairly  well  established  and  understood  by  the 
stockmen  that  anthrax  appears  but  very  seldom  among  the  range 
cattle,  but  is  confined  to  certain  districts,  where  it  affects  the  horses 
and  mul1M^  in  preference  to  catfle,  and  aged  cattle  in  preference  to 
young  stock.  Furthermore,  it  is  the  low,  swampy  coast  regions, 
especially  along  the  Gulf  and  certain  parts  of  California^  and  the 
swampy  meadows  on  the  bayous  and  backwaters  of  rivers  which  form 
the  so-called  anthrax  regions  in  this  country;  and  from  none  of  these 
places  has  blackleg  been  reported  to  occur  to  any  extent.  It  is  there- 
fore reasonably  safe  to  conclude  that  a  stockman  who  is  liocated  in  a 
well-known  blackleg  district  and  who  reports  that  he  has  seen  one  or 
more  cases  of  recovery  has  reference  to  blackleg  and  to  no  other 
disease. 

In  reporting  these  eases  of  recovery,  a  number  of  the  cattle  men 
describe  the  various  therapeutic  and  surgical  efforts  to  which  they 
attribute-  fhe  recoveries.  An  examination  of  the  reports  shows  that 
the  treatment  generally  adopted  when  the  cattle  are  on  range  con- 
sists hi  profuse  bleeding  and  violent  exercise  in  connection  with  deep 
incisions  into  the  affected  parts.  In  many  cases  an  attempt  is  ma<le 
to  destroy  the  virus  at  the  point  of  infection  by  pouring  turpentine, 
various  acicfis,  concentrated  lye,  petroleum,  vinegar,  etc.,  into  the 
incisions.  The  blieeding  is  done  by  opening  the  jugular  vein,  cutting 
off  the  tail,  or  ''nerving''  between  the  hoof^,  which  generally  means 
to  make  an  incision  between  the  hoofs  and  severing  the  artery  which 
is  located  there.  The  violent  exercise  consists  in  tying  the  affected 
animal  to  the  saddle  horn  and  dragging  it  for  one  or  more  miles. 
The  following  quotations  are  taken  from  the  reports  received  and 
will  illuBtrate  some  of  the  methods  generally  adopted : 

I  roped  and  dragj?ed  the  animal  throngh  a  pond  of  cold  water  and  cut  the  end 
of  itff  tail  off,  and:  it  came  out  all  right. 

I  saved  three  out  of  f6iir  by  nerving  or  bleeding  them  in  the  foot  and  rnnning 
thenh  One  I  cured  by  nerving  and  giving  20  drops  of  aconite  every  two  hours. 
Tried  the  same  on  a  number  of  others  without  effect. 

One  recovei«d;  I  started  him  on  a  run  and  kept  it  up  for3  milids^  Then  he 
seeiaed  emefr  and  recovered.  But  ninetys^nne^  tiinee  out  of  a  hundred  they  wHl. 
not  run,  hut  jost  lie  down  and  die. 

One  stock  owner  in  !N"ebraska  confines  himself  to  the  bleeding,  but 
in  a  more  comprehensive  way.  When  an  animal  becomes  affected,  he 
bleeds,  rowels,  dehorns,  and  castrates  it  at  the  same  time.  This  cer- 
tninly  iS'  hefroie*  treatment,  bu*  he  ci»im««^  tO'  have  saved  five  out  of 
fifteen  by  it. 
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A  stock  owner  in  Colorado  describes  a  case  of  recovery  as  follows: 

The  calf  was  abont  9  months  old.  I  had  a  man  chase  it  around,  so  as  to  heat  it 
np,  and  then  an  incision  was  made  in  the  shoulder  where  it  was  swollen.  A 
little  dark  blood  ran  out.  Then  a  slit  was  made  at  the  root  of  the  tail  and  the 
end  of  the  tail  was  cut  off.  These  wounds  bled  more  freely  than  the  one  in  tl^ 
shoulder.  Then  the  animal  was  chased  again,  and  two  days  later  it  was  dehorned 
and  vaccinated.  One  two-year-old  heifer  was  treated  the  same  way,  except  for 
deborninfi:  and  vaccinating,  and  died  the  following  day. 

A  ranchman  in  Oklahoma  writes: 

Last  year,  abont  two  days  after  vaccinating  with  double  vaccine,  a  yearling 
heifer  was  lame  with  blackleg.  I  roped  it,  cut  the  tumor  open  and  rubbed  it  with 
turpentine  and  salt  until  it  bled  freely,  and  then  ran  it  for  about  3  miles.  The 
sore  filled  with  screw  worms,  but  the  animal  recovered  and  is  a  milch  cow  to-day. 

That  exercise  alone  can  accomplish  the  same  is  seen  from  the  fol- 
lowing report  from  Nebraska: 

A  2-year-old  steer  took  lame  in  the  morning  with  a  large  swelling  of  the  hind 
leg.  A  man  on  horseback  dragged  the  animal  lor  half  an  hour,  when  it  be^an 
scouring,  and  in  the;  course  of  a  few  days  it  had  recovered. 

From  these  reports,  which  are  fair  samples  of  the  average,  will  be 
seen  that  the  majority  of  recoveries  are  placed  to  the  credit  of  exer- 
cise and  bleeding.  The  condition  in  which  this  treatment  leaves  the 
unfortunate  sufferer  is,  however,  in  many  cases,  deplorable.  WTien 
the  disease  has  developed  to  a  point  where  it  is  safe  to  conclude  that 
an  experienced  stockman  can  not  well  mistake  it^ — that  is,,  when  a 
crackling  tumor  has  appeared  and  the  animal  is  lame — the  only  way 
to  recovery  is  either  through  resolution  of  the  sero-sanguinolent 
exudation,  before  the  affected  muscles  have  been  destroyed  and  the 
covering  skin  become  gangrenous,  or  else  the  affected  tissues  must 
slough  away  and  bo  replaced  by  cicatricial  tissue.  In  all  cases  where 
the  recovery  is  reporte<l  to  have  taken  place  in  the  course  of  a  few 
days  or  a  week,  the  first  way  is  the  only  possible  one  in  which  it  could 
occur.  But  here  we  must  accept  the  owners'  diagnosis  with  reserva- 
tion, as  no  authentic  cases  are  recorded  in  this  country. 

The  following  quotations,  however,  undoubtedly  have  reference  to 
genuine  cases  of  blackleg.     A  statement  from  Nebraska  reads: 

I  have  one  steer  on  my  ranch  that  had  blackleg  a  year  ago.  It  left  his  front  le^ 
crooked  and  his  shoulder  all  sunk  in  like  a  *'sweenied"  horse. 

Another  ranchman  of  Yuma  County,  Colo.,  says: 

I  have  a  calf  about  8  months  old  that  lived  more  than  six  weeks  after  it  became 
affected.  All  the  flesh  came  off  the  shoulder  and  left  the  shoulder  blade  exposed. 
Nevertheless  the  animal  would  have  recovered,  but  screw  worms  infested  the  fioie 
and  it  became  impossible  to  keep  it  free  from  maggots;  consequently  the  AtiiTrtfti 
was  killed. 

A  stockman  in  Texas  writes: 

I  have  seen  a  few  cases  of  recovery  from  blackleg,  but  the  animals  never 
amounted  to  anything  after  an  attack 
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And  another  in  the  same  State  writes: 

I  have  seen  one  recovery,  and  the  animal  is  still  living.  The  affected  part  was 
slit  open  to  let  the  hloody  matter  out.  The  muscles  of  the  leg  perished,  but  oth- 
erwise the  animal  made  a  good  recovery. 

Still  another  Texan  writes: 

A  2-jear-old  steer  was  affected  with  characteristic  blackleg  in  the  shoulder. 
The  swelling  was  cut  open  and  the  affected  parts  sloughed  out.  It  took  four 
months  for  the  wound  to  heal  up. 

A  farmer  in  Kansas  says: 

I  have  seen  a  fine  young  yearling  which  had  a  very  bad  case  of  blackleg  and 
recovered  from  it.  I  saved  him  by  bleeding— almost  to  death— but  he  never 
amounted  to  anything  afterwards. 

Another  Kansan  writes: 

A  sucking  calf  was  vaccinated  when  1  month  old,  but  developed  blackleg  a  few 
months  later.  As  soon  as  noticed,  the  affected  part  was  lanced  and  rubbed  with 
turpentine.  The  calf  is  still  alive,  but  matter  continues  to  run  out  o^  all  the 
openings  and  it  looks  as  if  all  the  flesh  is  going  to  rot  off  the  leg. 

The  following  case  reported  from  Kansas  leaves  no  doubt  as  to  the 
correctness  of  the  diagnosis: 

A  7-months-old  steer  had  blackleg  so  bad  that  the  blood  under  the  skin  crackled 
and  the  animal  was  very  lame.  Incisions  made  in  the  feet  caused  a  slight  flow  of 
black  clotted  blood.  The  animal  was  then  driven  for  two  hours  until  exhausted, 
when  it  was  physicked  with  linseed  oil.  It  gradually  improved;  but  although 
now  more  than  18  months  old  and  completely  recovered,  it  has  never  done  well. 

The  following  cases,  all  of  Kansas,  may  be  added : 

A  yearling  heifer  recovered  from  blackleg.  Her  right  shoulder  decayed  and 
ran  out  and  the  shoulder  blade  could  be  seen.  She  always  remained  lame  and 
worthless*. 

I  have  a  heifer  which  was  affected  with  blackleg  while  a  sucking  calf.  Although 
now  more  than  2  years  old,  she  is  only  the  size  of  a  ^months-old  calf— a  knotted, 
knurly  thing. 

I  have  seen  two  cases  of  recovery,  but  they  have  never  amounted  to  anything. 

The  above  quotations  are  only  a  few  out  of  many,  and  they  tend 
to  prove  that  after  the  local  symptoms  have  appeared  and  the  tumor 
begins  to  develop  there  is  still  a  possibility  of  preventing  a  fatal  issue; 
but  it  is  a  great  question  whether  the  cure  is  worth  the  treatment. 
If  the  animal  survives  the  first  five  to  seven  days,  it  seems  that  the 
disease  has  exhausted  itself,  and  if  the  depleted  system  has  strength 
enough  left  it  enters  upon  a  long  convalescense,  constantly  retarded 
by  the  extensive  local  tissue  destruction,  which  must  heal  through 
granulation  under  a  constant  drain  upon  the  system  from  suppura- 
tion, and  which  in  most  cases  leaves  the  animal  a  cripple  or  a  runt 
for  life.  And  when  it  is  remembered  that  the  majority  of  the  120 
stock  ownera  who  have  recorded  one  or  more  cases  of  recovery  as  a 
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result  of  certain  treatment  have  applied  the  same  treatment  and  rem- 
edies in  dozens  of  cases  without  success,  it  seems  to  be  in  every 
respect  wiser  and  more  humane  either  to  leave  the  affected  auimak 
alone  or  dispatch  them  as  quickly  as  possible,  for  there  can  be  nd 
doubt  that  chasing  an  animal  affected  with  blackleg  over  miles  of 
ground,  virulent  blood  oozing  at  every  step  from  a  number  of  inci- 
sions in  the  swollen  parts,  i»  to  scatter  the  infection  in  a  manser 
which  could  never  occur  under  natural  circumstances,  and  is  bound 
to  bring  to  grief  many  a  succeeding  generation  of  calves.  For  this 
reason  it  is  strongly  advocated  never  to  use  the  knife  on  an  animal 
suffering  from  blackleg  unless  it  is  kept  confined  in  a  place  which 
can  afterwards  be  disinfected  thoroughly  or  from  which  healthy  ani- 
mals are  constantly  excluded;  and  it  should  be  borne  in  mind  that 
the  spores  of  the  blackleg  bacillus  retain  their  disease-producing 
properties  for  years  after  they  have  left  the  body  of  the  affected  ani- 
maU,  and  tliat,  although  they  do  not  multiply  outside  of  the  animal 
economy,  they  are  merely  awaiting  an  opportunity  to  regain  an 
entrance  thereto  and  continue  their  destructive  work. 

PREVENTIVE   MEASURES. 

From  the  preceding  discussion  it  will  be  seen  that  treatment  is  of 
little  avail,  and  consequently  our  prLneipal  resource  against  the 
disease  is  prevention. 

The  various  measures  employed  for  this  purpose  may  be  classified 
in  two  groni^s:  (1)  Those  which  aim  at  destroying  or  preventing  the 
spread  of  infection  in  all  places  where  cattle  are  kept,  and  which  may 
be  termed  hygienic  measures.;  and  (2)  those  whieh  operate  to  fortify 
the  systems  of  susceptible  animals  against  an  effective  invasion  of 
the  blackleg  germ,  and  which  may  be  called  prophylactie  measures. 

HYGIENIC  MELiSURES. 

When  it  is  known  that  blackleg  occurs  with  more  or  less  regularity 
in  a  pasture,  feed  lot,  or  stable,  it  is  due  to  the  presence  of  the  bkkck- 
leg  germ,  either  in  the  ground  of  these  places  or  in  materials  (coarse 
feed,  etc.)  brought  there  regularly.  Whenever  an  animal  becomes 
affected,  the  germs  multiply  by  the  million  in  its  system,  and  their 
liberation,  through  natural  or  artificial  means,  tends  to  preserve, 
inci'ease,  or  spread  the  infection.  In  the  large  pastures  of  the  West 
and  Southwest  an  affected  animal  is  rarely  noticed  until  after  death, 
when  the  swarms  o^  buzzards  ar  other  birds  of  prey  indicate  that 
there  is  * 'something  dead,"  and  an  investigation  i«  made.  It  is  then 
frequently  too  late  to  attempt  to  prevent  the  spread  of  infection,  for 
wolves  and  other  vermin  usually  attack  the  carcass  in  short  order, 
without  even  waiting  for  the  animal  to  die,  and  only  the  bones  and 
pieces  of  the  bide  are  found  scattered  over  an  acre  or  more  of  ground. 

In  more  densely  i)opuIated  districts,  where  a  sick  animal  is  readily 
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discovered,  there  is,  as  mentioned  earlier  in  this  article,  often  an 
inclination  to  ''doctor"  the  animal,  nsually  by  means  of  a  jackknife, 
and  the  result  is  the  same  as  in  the  other  case — the  infection  is  scat- 
tered broadcast  from  incisions  made  in  the  affected  part. 

In  some  districts  the  cattle  that  die  from  blackly  are  skinned  in 
order  at  least  to  save  the  hide,  and  the  remaining  parts  of  the  car- 
cass are  left  to  take  care  of  themselves.  This  process  naturally 
assists  in  scattering  the  infection.  It  is  therefore  of  the  utmost 
importance  that  cattle  owners  in  the  infected  districts  be  made  to 
realize  that  an  animal  affected  with  blackleg  maybe  the  cause  of  large 
subsequent  losses  from  the  same  disease,  maybe  not  immediately,  but 
within  a  period  of  years  to  follow,  and  it  can  not  be  recommended 
too  urgently  that  they  make  every  effort  to  reduce  the;  danger  by 
taking  adequate  measures  to  desti*oy  as  completely  as  possible  this 
source  of  renewed  infection. 

For  this  purpose  the  French  scientists  recommend  various  methods, 
some  of  which,  however,  are  impracticable  under  the  conditions  which 
obtain  in  the  infected  districts  of  this  country.  They  propose,  for 
instance,  to  place  the  dead  animals  in  a  tank  of  sulphuric  acid  until 
completely  dissolved.  Where  wood  is  plentiful  the  best  method  is  to 
cremate  the  carcass.  In  order  to  insure  its  complete  destruction,  the 
dead  animal  should  be  placed  on  a  couple  of  logs  and  plenty  of  dry 
wood  heaped  around  it.  A  couple  of  quarts  of  kerosene  oil  should 
then  be  poured  on  and  fire  set  to  it.  It  is  necessary  that  the  carcass 
be  entirely  destroyed;  if  any  part  of  it  remains,  another  fire  should 
be  built  over  it. 

In  a  pasture  where  wood  is  scarce,  the  carcass  may  be  buried.  This 
method  is  always  more  or  less  unsatisfactory,  as  the  infection  is  not 
destroyed  but  merely  removed  to  a  few  feet  below  the  surface,  whence 
it  may  return  through  various  means  of  egress — for  instance,  as  dem- 
onstrated by  Pasteur,  through  the  agency  of  the  earthworms.  It  is 
therefore  of  importance  that  the  hole  in  the  ground  be  made  at  least 
6  feet  deep  and  the  carcass  well  covered  with  lime  before  the  earth 
is  filled  in.  The  lime  has  no  special  germicidal  effect  on  the  blackleg 
bacillus  but  may  prevent  the  infection  from  being  carried  to  the  sur- 
face. The  place  where  the  animal  was  lying  before  being  buried,  as 
well  as  the  top  of  the  grave,  should  be  freely  sprinkled  with  a  2  per 
cent  solution  of  creolin,  or  any  of  the  carbolic  shjeep  dips  or  disinfect- 
ants which  are  guaranteed  to  contain  thymol  or  eucalyptol.  The  two 
latter  substances  are  especially  recommended  by  the  French  scien- 
tists because  of  their  destructive  action  on  the  blackleg  germs. 
,Owing  to  the  difficulty  of  destroying  the  infection,  it  may  be  well  to 
rex>eat  here  that  all  attempts  at  treating  an  animal  affected  with 
blackleg  through  scarifications  or  incisions  into  the  affected  i>art 
should  be  abandoned  as  dangerous  and  unprofitable.  It  is  far  bet- 
ter to  destroy  the  animal  as  soon  as  all  doubt  as  to  the  diagnosis 
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has  been  dispelled,  and  to  bum  the  carcass  immediately,  without 
removing  it  from  the  place  where  found.  As  stated  before,  the  fresh 
virus  is  much  more  easily  destroyed  than  the  dried,  and  by  quick 
action  a  better  result  is  always  insured.  If  an  animal  dies  from 
blackleg  in  a  stable  it  becomes  necessary  to  remove  the  carcass  to  a 
proper  place  for  cremation  or  burial.  Care  should  be  taken  to  scatter 
straw  or  hay  wherever  there  is  a  possibility  of  infecting  the  stable 
floor  or  the  ground  with  the  discharges  or  exudations  from  the  car- 
cass while  it  is  being  removed.  All  litter  should  be  removed  from 
the  stable  and  burned,  together  with  that  used  in  removing  the  car- 
cass. The  woodwork  and  floors  of  the  stable  should  be  thoroughly 
and  repeatedly  soaked  with  one  of  the  above-mentioned  disinfectants 
or  with  corrosive  sublimate  (1-2000). 

The  question  of  how  completely  to  eradicate  the  disease  from  a  pas- 
ture has  been  much  discussed,  but  no  sure  means  have  been  found. 
The  usual  method  of  preventing  the  infection  from  renewing  itself  by 
keeping  cattle  away  from  the  pasture  until  it  had  died  out  can  not 
be  employed  in  this  case,  as  outbreaks  have  been  recorded  in  this 
country  in  pastures  where  no  case  of  blackleg  had  occurred  for  eleven 
yeai*s,  and  few  people  can  afford  to  keep  a  pasture  unstocked  for  that 
lengtli  of  time  or  even  longer.  It  has  been  claimed  that  complete 
drainage  and  cultivation  of  the  soil  for  several  years  will  pi^venfc 
further  outbreaks,  but  where  the  question  is  about  large  pastures 
which  are  unfit  for  anything  but  cattle  raising  this  measure  is,  of 
course,  out  of  consideration. 

Several  ranch  owners,  especially  in  Texas,  have  reported  that 
blackleg  never  caused  losses  of  any  consequence  until  after  it  became 
impossible  to  burn  the  pastures  off  regularly  every  winter,  and  this 
statement,  which  in  some  cases  is  based  upon  actual  observations,  is 
no  doubt  correct.  Whether  this  condition  is  due  to  overstocking  or 
to  an  actual  decrease  in  the  annual  rainfall  needs  not  be  discussed 
here,  but  the  fact  remains  that  in  many  of  the  Southwestern  cattle- 
raising  districts  the  winter  grass,  as  a  rule,  is  barely  sufficient  to 
keep  the  stock  alive  until  spring,  and  not  a  straw  remains  to  be 
burned  off  at  the  end  of  the  winter.  As  stated  before,  no  agent  has 
a  more  destructive  effect  on  the  blackleg  germs  than  heat,  and  no 
doubt  it  might  be  profitable  for  owners  of  badly  infected  pastures  to 
allow  grass  in  them  to  grow  rank  and  burn  it  off  during  the  winter. 
It  is  held  by  the  French  scientists  that  when  the  infection  on  the 
surface  becomes  attenuated  through  exposure  to  varying  climatic 
conditions  it  may  have  its  virulence  reenforced  through  lactic  acid 
formed  during  the  natural  fermentation  in  the  soil.  Such  an  acidity^ 
of  the  soil  would,  however,  immediatejy  be  neutralized  by  burning  off 
the  pastures,  thereby  depositing  on  the  surface  a  layer  of  alkalies  in 
the  form  of  ashes,  and  the  attenuation  of  the  germs  which  escaped 
destruction  through  the  heat  might  continue  without  interruption. 
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When  blackleg  appears  in  a  herd,  a  common  remedy  is  immediately 
to  move  the  animals  to  another  pasture.  From  a  number  of  reports 
received,  this  seems  in  certain  regions  to  be  considered  the  only  sure 
means  of  stopping  the  disease,  but  in  most  cases  the  effect  is  but 
tempoi-ary.  If  the  new  pasture  to  which  the  animals  are  taken  is 
free  from  infection,  it  is  natural  that  no  more  cases  should  occur,  if 
none  of  the  animals  were  infected  previous  to  leaving  the  old  pasture. 
Such  cases  would  develop  in  the  course  of  a  few  days,  and  if  no  pre- 
cautions are  taken,  infect  the  new  pasture  to  a  greater  or  less  extent. 
But,  as  a  rule,  conditions  are  very  much  alike  in  all  pastures  on  the 
same  ranch  or  farm,  and  after  a  while,  when  the  animals  have  become 
familiar  with  their  new  surroundings  and  begun  to  thrive  again,  the 
disease  reappears.  The  results  seem,  however,  to  be  better  when  the 
pasture  to  which  the  afflicted  herd  is  taken  is  of  decidedly  poorer 
quality  than  the  one  where  the  disease  first  broke  out.  This,  in 
connection  with  the  fact  that  the  change,  which  generally  gives  the 
cattle  more  or  less  exercise  in  rounding  up  and  driving,  produces  a 
temporary  lull  in  the  outbreak,  seems  to  indicate  that  the  animals 
under  certain  conditions  are  less  susceptible  to  the  disease,  and  that 
the  temporary  increase  in  power  of  resistance  must  be  due  to  certain 
chemical  or  metabolic  processes  in  the  animal  economy  which  are 
dependent  upon  the  relative  proportion  between  the  amount  of  exer- 
cise and  the  amount  of  nutrition  of  which  the  animal  partakes.  All 
cattle  owners  in  the  infected  districts  agree  that  a  reduction  in  flesh, 
no  matter  in  what  condition  the  animals  may  be,  tends  to  allay  or 
stop  an  outbreak  of  blackleg.  But,  as  it  is  contrary  to  the  interests 
of  stock  raisers  to  interfere  in  any  way  with  the  growth  and  develop- 
ment of  the  young  cattle,  it  is  obvious  that  preventive  measures 
aloug  this  line  should  be  avoided  or  resorted  to  only  as  a  temporary 
reUef,  while  less  injurious  and  more  certain  remedies  are  provided  in 
the  meantime. 

PROPHYLACTIC   MEASUKES. 

The  same  may  be  said  of  setouing,  or  roweling.  Granting  that  a 
speedj'  reduction  in  flesh  affords  a  certain  amount  of  protection,  there 
may  be  some  excuse  for  roweling  an  affected  herd,  but  the  method 
(which  consists  in  producing  a  large  running  sore  in  the  dewlap  or 
on  the  shoulder,  and  which,  through  profuse  suppuration,  drains  the 
vitality  of  the  animal)  should  only  be  resorted  to  as  a  temporary 
measure.  When  practiced  regularly  it  simply  prevents  growth  and 
stunts  young  animals,  besides  affording  an  opportunity  for  the  intro- 
duction of  other  disease  germs.  In  England,  where  public  opinion  is 
against  vaccination,  this  method  has  been  employed  extensively  and 
much  has  been  written  for  and  against  it.  The  two  principal  authors 
on  this  question,  Stewart  Stockman  and  J.  McFadyean,  are  both  of 
the  opinion  that  roweling  is  of  no  value  as  a  preventive  measure,  the 
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former  eren  holding  that  it  has  the  opposite  effect.     la  sirpport  of 
this  statement  he  quotes  the  following  case: 

At  the  request  of  a  client,  whose  losses  from  black  quarter  are  ammally  rerj 
high,  a  friend  of  mine  setoned  fifteen  jeariings.  For  soine  reason  a  sixteenth 
animal  was  not  setoned.  The  sixteen  animals  were  all  pastured  on  the  saatt 
meadows.  AH  the  setoned  animals  died  of  Uack  quarter,  and  wjre  surriTed  hf 
the  one  that  had  not  been  setoned. 

Such  evidence  speaks  for  itself.  The  fatal  result  in  tijis  case  is  bo 
doubt  due  to  a  too  prolonged  action  of  the  seton.  The  same  anther 
has  proven  experimentally  that  animals  which  have  been  setoned  for 
one  month  succumb  more  readily  to  an  inoculation  of  blackleg  virro 
than  animals  which  have  not  been  setoned  at  all,  and  a  number  of 
stockmen  in  this  country  who  have  been  in  the  habit  of  roweling 
their  cattle  declare  that  the  protective  effect  of  the  seton  soon  wears 
off,  although  it  seems  effective  for  a  while.  In  the  writer's  opinion, 
the  seton,  if  used  at  all,  should  not  be  left  in  the  sore  for  more  than  a 
week  or  ten  days,  or  sufficiently  long  to  allow  the  owner  to  obtaia 
blackleg  vaccine  and  use  it  on  his  cattle. 

Preventive  vaccination. — To  Arloing,  Comevin,  and  Thomas  belong 
the  honor  of  first  discovering  that  animals  may  be  protected  against 
blackleg  by  inoculation  with  more  or  less  virulent  material  obtained 
from  animals  which  have  died  from  blackleg.  They  found  that  the 
hypodermic  injection  of  minimal  doses  of  fluid  from  a  blackleg  tumor 
did  not  necessarily  result  in  death,  but  frequently  produced  a  miW 
attack  of  the  disease,  unaccompanied  by  any  swelling,  and  that  animate 
treated  in  that  way  were  afterwards  possessed  of  a  very  high  degree 
of  resistance  against  the  disease.  There  are,  however,  few  diseases 
where  the  individual  susceptibility  varies  to  a  greater  extent  than  is 
the  case  in  blackleg,  and,  as  it  was  impossible  to  ascertain  before- 
hand the  degree  of  susceptibility  or  power  of  resistance  possessed  by 
each  animal,  the  exact  dose  to  employ  in  each  case  could  not  be  deter- 
mined and  the  method  was  abandoned  as  being  too  dangerous.  Even 
when  the  inoculation  was  made  at  the  extremity  of  the  tail  it  fre- 
quently resulted  in  the  development  of  a  swelling  which  spread  to 
the  rump  and  killed  the  animal,  or  else  the  tail  became  gangrenous 
and  dropped  off. 

When  the  virus,  either  fresh  from  a  tumor  or  dried,  is  introduced 
into  the  blood  stream  or  into  the  trachea,  the  animal  shows  great 
resistance  to  its  effect  and  subsequently  becomes  immunized.  It  is, 
however,  rather  difficult  to  inject  the  virus  either  into  the  jugulai* 
vein  or  into  the  trachea  without  infecting  the  surrounding  connective 
tissue,  and  the  technique  of  the  operation  is  too  complicated  to  be  of 
practical  value  when  large  numbers  of  cattle  are  to  be  vaccinated. 
Nevertheless,  the  French  scientists  practiced  it  on  five  hundred  ani- 
mals with  one  death  only  resulting  from  the  operation. 
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Aifeniioied  virus. — ^ProIonged  exposui^e  to  a  liig^  temperature 
serves  to  attenvtate  the  Tinilenee  of  either  fresh  or  dried  virus.  The 
fact  was  employed  bj  the  aboTe-mentioBed  authors  for  the  prepara- 
tion of  a  vaccine  which  may  be  Tised  in  everyday  praetiee  with  little 
danger  of  injnring  the  cattle.  The  material  used  for  the  vaccine  is 
obtained  from  a  fresh  blackleg  tumor,  by  pounding  the  muscle  tissue 
in  a  mortar  with  the  addition  ol  a  little  water  and  squeezing  the  pulp 
through  a  piece  of  linen  cloth.  The  juiee  is  spread  in  layers  on  plates 
and  dried  quickly  at  a  temperature  of  about  35°  C.  This  tempera- 
tnredoes  not  in  the  least  affect  the  germs,  and  the  dry  virus  obtained 
in  this  way  retains  a  high  degree  of  virulence  for  a  couple  of  years 
or  more. 

When  vaccine  Ls  to  be  prepared^  the  dried  material  is  pulverized  and 
mixed  in  a  mortar  with  two  parts  water  until  it  forms  a  semifluid 
homogeneous  mass.  This  is  spread  in  a  thin  layer  on  a  saucer  or 
glass  dish,  and  placed  in  an  oven,  the  temperature  of  which  may  be 
regulated  with  exactness.  The  reason  for  mixing  the  virus  with  water 
is  to  insure  a  quicker  and  more  uniform  attenuation .  The  temperature 
of  the  oven  is  previously  brought  up  to  100°  to  104°  C. ,  and  the  virus  is 
allowed  to  remain  in  it  for  seven  hours.  When  remaved,  it  appears  as 
a  brownish  scale,  which  is  easily  detached  from  the  dish.  This  scale 
ispnlverized  and  mixed  with  water,  and  when  inoculated  under  the 
skini^  calves  in  doses  of  1  centigram  per  head  it  prwluces  partial 
immunity.  Subsequent  rnoeulation  with  virus  which  has  been  heated 
for  the  same  length  of  tim^,  but  at  a  temperature  of  90°  to  94°  C. ,  serves 
to  reenforce  the  immunity.  The  inoculation  is  followed  by  insignifi- 
cant syra]>toms.  In  a  few  cases  there  is  a  slight  rise  of  temperature, 
and  by  close  observation  a  minute  swelling  may  sometimes  be  noted 
at  the  point  of  inoculation.  Eight  to  ten  days  are  allowed  to  pass 
between  the  first  and  the  second  inoculation.  For  reasons  already 
explained,  the  vaccine  is  injected  at  a  place  where  the  subcutaneous 
connective  tissue  is  dense  and  unelastic,  generally  at  the  extremity 
of  the  tail  or  the  external  surface  of  the  ear,  as  far  from  the  base  of 
either  organ  as  possible.  The  immunity  conferred  in  this  way  lasts 
for  at  least  eighteen  months,  but  animals  which  are  vaccinated  before 
they  are  one  year  old  should  be  revaccinated  the  following  year. 

This  B^tbod  of  vaccination  for  blackleg,  jyopularly  known  as  **the 
French  method,"  ''Arloing's  metliod,"  or  the  ''Lyons  method,"^  was 
first  introduced  in  1883  and  was  generally  adopted  the  following  two 
jears.  Several  thousand  cattle  were  vaccinated  in  Fi-ance,  Switzer- 
land, and  Germany,  and  the  results  were  highly  satisfactory.  The 
operation,  however,  is  very  cumbersome  on  account  of  the  great 
density  of  the  subcutaneous  tissue  of  the  tail,  which  makes  it  difficult 


'The  laboratories  of  Arloin^,  Cornevin^  and  Thomas  are  located  at  Lyons, 
Prance. 
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to  insert  the  needle;  in  fact,  it  is  necessary  first  to  punch  a  hole  with 
a  strong  trocar  and  loosen  the  skin  sufficiently  to  form  a  sack  or 
pocket  large  enough  to  receive  the  vaccine.  Afterwards  a  ligature  is 
tied  around  the  tail  to  prevent  the  vaccine  from  escaping  through  the 
hole,  and  this  ligature  must  be  removed  a  short  time  after,  so  as  not 
to  interfere  with  the  circulation.  When  the  inoculation  is  made  too 
close  to  one  of  the  joints  the  needle  is  liable  to  wound  the  cartilaginous 
disks  and  cause  the  formation  of  an  abscess,  which  may  result  in 
necrosis  and  the  dropping  off  of  the  tail.  In  any  case,  the  operation 
has  to  be  performed  by  an  expert,  besides  requiring  considerable 
time.  Consequently,  when  large  numbers  of  cattle  were  to  be  vacci- 
nated the  method  was  both  expensive  and  inconvenient,  and  when  a 
modification  was  suggested  it  was  eagerly  accepted.  In  1888  Professor 
Kitt,  of  the  veterinary  college  in  Munich,  Bavaria,  took  up  the  ques- 
tion, and,  after  experimenting  with  Arloing's  vaccine  on  a  number  of 
animals,  came  to  the  conclusion  that  the  second  vaccine  may  be 
injected  alone  without  any  danger  to  the  animal,  and  that  such  & 
single  vacQination  confers  immunity  against  subsequent  attacks  of 
the  disease.  He  went  even  further  and  prepared  a  vaccine  which  was 
heated  for  six  hours  only  at  a  temperature  from  85°  to  90°  C,  which, 
as  compared  to  Arloing's  second  vaccine  (90°  to  94°  C.  for  seven 
hours),  was  considerably  stronger,  but  which  he  proved  by  experi- 
ments to  be  free  from  danger,  even  when  injected  in  doses  tenfold 
larger  than  those  ordinarily  used.  A  single  injection  with  this  vac- 
cine was  found  to  produce  complete  immunity  when  treated  by  sub- 
sequent inoculations  with  fatal  doses  of  blackleg  virus.  He  f urtJier 
modified  Arloing's  method  by  making  the  injections  in  the  shoulder 
region,  where  the  skin  is  loose  and  easily  pierced  by  the  needle.  For 
the  preparation  of  the  vaccine  Kitt  employed  the  affected  muscles  from 
a  fresh  blackleg  tumor,  which  he  cut  in  thin  strips  and  dried  at  a  tem- 
perature of  35°  C.  and  then  pulverized  in  a  coffee  mill.  This  proems 
in  the  manufacture  of  the  vaccine  was  also  an  improvement  on 
Arloing's  method,  which,  as  will  be  remembered,  consists  in  pressing 
the  juice  from  a  blackleg  tumor  and  drying  it  on  plates. 

In  his  publication  on  this  matter  Kitt  recommends  that  experiments 
be  made  on  large  numbers  of  cattle  with  injections  of  Arloing's  second 
vaccine — in  the  shoulder  region — and  that  the  results  be  published 
for  the  benefit  of  others  who  might  wish  to  employ  this  much  quicker 
and  more  convenient  method.  He  adds  that  before  vaccinating  a 
large  number  of  animals  the  vaccine  should  be  tested  on  guinea  pigs 
or  on  a  few  head  of  young  cattle  to  ascertain  the  quality  of  the 
material. 

Acting  on  these  suggestions,  a  number  of  veterinarians  undertook 
vaccinations  with  second  vaccine  alone,  and  in  most  cases  the  results 
were  equally  satisfactory  to  those  obtained  through  double  vaccinft- 
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tion.  In  Algeria,  M.  Bremond  vaccinated  4,000  head  of  the  half- 
wild  range  cattle  with  second  vaccine  alone,  making  the  injections 
behind  the  shoulder.  The  subsequent  loss  from  blackleg  was  even 
smaller  than  that  reported  in  Europe  as  resulting  after  double  vac- 
cination, but  it  must  be  remembered  that  the  range  cattle  of  Algeria 
are  very  resistant  to  blackleg. 

Subsequently  a  stronger  vaccine,  as  recommended  by  Kitt,  was 
prepared  at  various  veterinary  institutes — for  instance,  at  Edinburgh, 
Scotland — ^but  it  proved  to  be  too  strong.  The  vaccine  was  heated 
for  six  hours  at  90"^  C.  and  was  proved  experimentally  to  be  harmless; 
but  in  one  instance,  when  used  on  15  head  of  cattle,  it  caused  6  to 
die  in  the  course  of  three  days,  and  2  more  died  three  to  four  weeks 
after  vaccination,  from  typical  blackleg.  This  highly  unfavorable 
result  can  not  well  be  explained.  It  is  generally  conceded  that  when 
the  vaccine  is  strong  enough  to  cause  one  or  more  cases  of  blackleg 
as  a  result  of  the  ifioculation,  the  surviving  animals  must  be  strongly 
fortified  against  subsequent  infection.  In  this  case,  however,  2  of 
the  vaccinated  calves  died  of  typical  blackleg  at  a  time  when,  for 
obvious  reasons,  the  disease  could  not  be  attributed  to  the  operation. 

This  experience  caused  considerable  prejudice  against  protective 
vaccination  for  blackleg,  which  later  experiments  failed  to  dispel, 
and  up  to  the  present  time  the  method  has  never  become  popular  in 
Scotland  and  England.  In  the  meantime  double  vaccination  in  the 
shoulder  region  had  been  very  generally  accepted  as  preferable  to 
inoculations  in  the  tail.  M.  Strebel  stated  in  1892  that  40  to  45 
animals  may  be  vaccinated  in  an  hour  by  the  former  method,  and 
also  that  of  a  total  of  13,022  animals  treated  by  this  method  only  5 
head,  or  0.038  per  cent,  died  directly  from  the  inoculation,  while  the 
immediate  loss  among  cattle  vaccinated  on  the  tail  amounts  to  twice 
as  much.  Out  of  a  total  of  158,579  vaccinated  animals  (both  meth- 
ods), 493  head,  or  0.31  per  cent,  died  from  spontaneous  blackleg;  that 
is,  the  vaccination  had  in  these  cases  failed  to  produce  immunity. 
On  the  other  hand,  the  loss  among  106,787  un vaccinated  animals 
amounted  to  2,049  head,  or  1.92  per  cent — more  than  six  times  as 
great  as  among  the  vaccinated  ones.  These  results  were  highly  sat- 
isfactory, and  proved  that  preventive  inoculation  with  attenuated 
virus  was  a  safe  and  effective  remedy  against  the  disease.  It  was 
furthermore  observed  that  blackleg  occurred  with  less  frequency 
among  the  unvaccinated  cattle  in  pastures  where  vaccination  was 
practiced  to  some  extent  for  a  number  of  years.  This  is  the  natural 
result  from  a  decrease  in  the  infectious  material  which  is  ordinarily 
deposited  in  pastures  where  no  vaccination  is  practiced.  The  fewer 
cases  of  blackleg,  the  less  opportunity  for  reinfecting  the  ground. 

About  1890  or  1891  Professor  Kitt  published  the  results  of  a  series 
of  exi)eriments  which  he  had  undertaken  for  the  purpose  of  produ- 
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cing  a  vaccine  which  would  confer  absolute  immumty  in  a  single  inoe^ 
ulation  and  stili  be  considered  safe.  Although  the  grands  total  of 
vaccinations  up  to  that  time  was  extremely  satisfactory,  there  wer«- 
several  instance*  recorded'  where  a  high  percentage  of  individuj^ 
herds  had  died  as  a  direct  result  of  -the  vaccination.  The  statisties 
also  indicated  that  a  certain  number  of  the  vaccinateil  animals  failed 
to  become  immunized,  and  died  later  from  spontoneous-bltEieklieg  (0.37 
per  eent)v  The  new  vaccine  prepared  by  Kitt  had  been«  exposed  to' 
stre£uning  steam  of  a  temperatuire  98**  to  1-02°  G.  for  about  six  hours, 
at  the  end}  of  which  time  the  virulent  pulverized  meat  was-  sufficiently 
attenuated  to  be  inoculated  in«  comparatively  large  doses  into  guinea 
pigs^^sheep^  and  calve*  without  fatal  result,  while,  producing  a  high 
degree  of  inminnity.  The  preparation  of  this  vacelue  is-  very  simple, 
but  the  product  varies  considerably  in  strength,  and  before  being 
used  in  practice  it  is  necessary  thoroughly  to  test  it  on  a  number  of 
sheep.  Gruinea  pigs  are  very  unreliable  for  this  purpose-  and  cattle 
are  not  easily  obtained  for  such  experiments  in  sufficiently  large 
mimbers. 

This  vaccine,  known  as  Kittys  dry  vaccine  (to  distinguish  it  from  a 
fluid  vaccine  which  he  prepared  later),  was  extensively  used  in  many 
countries  iiij  Europe,  and  according  to  statistics  published  in  1898  the 
results  obtained  with  it  were  better  than  those  obtained'  by-  double 
vaccination  on  the  tail  and  nearly  as  good  as  from  double  vaccination 
on;  the  shoulder  with  Arloing's  vaccine.  The  question  remaining  was^ 
therefore,  whether  a  single  or  a  double  vaccination  was  to  be  pre- 
ferred. Although  he  was  the  originator  of  the  single-vaccination 
method,  Professor  Kitt  did  not  claim  it  to  be  superior  to  Arloing's 
metliod,-  as  repeated  inoculations  necessarily  mimt  reenforce  the 
power  of  resistance;  but  he  thinks  that  the  same  degree  of  immunity 
can  be  obtained  with  a  singlfe  inoculation  with  his  dry  vaccine  as  with; 
a  double  vaccination  with  the  French  vaccine.  More  recently  Pro* 
f essor  Kitt  has  prepatred  a  vaccine  from  pure  cultures  of  the  black- 
leg bacillus;  but,  as  will  be  seen  from  the  table  below,  its  protective 
value  was  comparatively  low,  and  consequently  it  was  never  used 
very  extensively. 

At  the  International  Veterinaiy  Congress  in  Berne,  Switzerland,  in 
1805,  Professor  Strebel  published  the  total  results  from  vaecination 
for  blackleg,,  compiling  all  the  statistics  which  he  had'  been  able  to 
obt4Mn.  They^  cover  the  period  from  1884  to  1895,  and  embrace  the 
various  methods  of  inoculation  already  mentioned. 
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Vethods  of  vaeeinaiion,  total  number  wxccinated^  amd  accidents  after  va^ceinafion 

in  Europe, 


Number 
ofanl- 

einated. 

Acddente. 

Method  of  vaccination. 

Deaths 
from 
vacci- 
nation. 

Deaths 

tlon- 
sand. 

Deaths 
from 
nataral 
black- 
leg 
after 
vacci- 
nation. 

Deaths 

(per 
cent). 

Com- 
bined 
looses. 

Per 
cent. 

Doable  racetamtion  on  the  tail 

325,808 
91,066 
37,410 

3».084 

5,643 

188 

77 
8 

61 

ao6 
0.84 
0.22 

1.66 

1.41 

h2AR 
366 

157 

187 

81 

0.38 
0.40 
0.42 

0.48 

1.43 

1,438 
441 
165 

248 

89 

0.44 

Total  yaccioatioss  in  shonlder  region  . . 
Doable vacdnaltion  in  shoulder  region.. 
Single  vaccination  with  Kitt'a  dry  vac- 

CiTl^  .        .                        . , , . .    . 

a4g 
au 

0.6i 

■nglo  yaednation  with  KHTb  pore- 
ealtnre  vaccina — 

1.58 

Total 

480>OO6 

341 

0.68 

3,085 

0.40 

2,376 

0.47 

The  total  shows  that  nearly  half  a  millron  head  of  cattle  were  vacci- 
Dated,  and  that  the  loss  resulting  from  the  operation,  together  with 
the  number  of  deaths  from  blackleg  contracted  naturally  subsequent 
to  inoculation,  amounts  to  less  than  one-half  of  1  per  cent.  In  order 
fully  to  appreciate  the  protective  value  of  the  vaccine  it  is  necessary 
to  compare  the  mortality  among  vaccinated  animals  with  that  of  un- 
vaccinated  ones  under  the  same  circumstances.  To  this  end  Stre- 
bel  furnishes  the  following  figures:  Of  the  cattle  treated  with  double 
vaccination  on  the  tail,  120,705  were  pastured  together  with  245,500 
head  of  unvaccinated  stock.  Of  the  former  550  head,  or  0.42  per  cent, 
died  from  spontaneous  blackleg,  while  4,136  head,  or  1.76  per  cent,  of 
the  latter  died  from  blackleg.  The  mortality  among  the  unvaccinated 
animals  was,  consequently,  four  and  one-half  times  greater  than 
among  those  vaccinated. 

Of  the  cattle  vaccinated  in  the  shoulder  i-egion  02,158  were  pas- 
tured with  82,334  head  of  unvaccinated  cattle.  The  respective  losses 
from  blackleg  amounted  to  282  head,  or  0.45  per  cent,  in  the  former, 
and  1,350  head,  or  1.64  per  cent,  in  the  latter.  Mortality  among  un- 
vaccinated was  three  and  three-fifths  times  greater  than  among  those 
vaccinated.  Of  the  animals  which  received  a  double  inoculation  in 
the  shonlder  region  25,849  were  pastured  with  13,452  unvaccinated 
animals.  Of  the  former  119  head,  or  0.46  per  cent,  and  of  the  latter 
321  head,  or  2.38  per  cent,  died  from  blackleg;  difference  in  mortal- 
ity five  times  greater  among  unvaccinated  stock.  Of  the  animals 
treated  with  Kittys  single  vaccine  30,123  were  pastured  with  57,867 
tmvaccinated  cattle.  Eighty-five  head,  or  0.28  per  cent,  of  the  former 
died  from  blackleg,  while  the  loss  among  the  latter  was  921  head,  op 
1.59  per  cent,  or  nearly  six  times  gi'eater.     The  results  from  Kitt's 
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pure-culture  vacciuo  show  a  loss  of  1.58  per  cent  among  the  vacci- 
nated animals,  while  the  loss  among  13,183  unvaccinated  cattle  in  the 
same  pasture  amounted  to  only  1.45  per  cent. 

It  appears  from  these  statistics  that  vaccination  in  the  shoulder 
region  is  not  quite  so  safe  as  vaccination  on  the  tail,  especially  when 
the  inoculation  accidents  are  included;  while,  on  the  other  hand,  the 
single  vaccination  on  the  shoulder  with  Kitt's  dry  vaccine  confers 
the  highest  degree  of  immunity.  His  pure-culture  vaccine,  however, 
was  very  unsatisfactory. 

In  1896  M.  Strebel  stated  that  the  percentage  of  inoculation  acci- 
dents had  increased  during  the  previous  year  from  0.028  per  cent  to 
0. 724  per  cent,  or  twenty-two  times  higher  than  the  record  for  eleven 
years.  This  he  attributed  to  a  less  attenuated  vaccine  which,  at  his 
own  request,  had  been  prepared  by  Arloing  and  Cornevin.  The 
unfortunate  results  caused  the  Swiss  Government  to  order  an  investi- 
gation for  the  purpose  of  determining  the  best  preparation  for  black- 
leg vaccine.  A  double  vaccine  was  prepared  at  the  veterinary  college 
in  Berne,  while  the  laboratories  at  Lyons  furnished  an  equal  amount 
of  their  double  vaccine  for  comparison.  Of  the  4,202  vaccinations 
not  less  than  123  animals  died  from  inoculations  for  blackleg,  by 
far  the  greatest  percentage  falling  on  the  Berne  vaccine,  and  espe- 
cially on  animals  which  had  been  vaccinated  in  the  shoulder  region. 
As  a  result  of  these  experiments  the  Swiss  authorities,  again  aban- 
doned the  latter  method  and  returned  to  the  slow  and  cumbersome 
inoculations  on  the  tail. 

The  Bureau  vaccine, — As  already  stated,  experiments  were  begun 
in  the  Pathological  Laboratory  of  the  Bureau  of  Animal  Industry  in 
the  fall  of  1896  for  the  purpose  of  preparing  a  blackleg  vaccine  which 
by  a  single  inoculation  would  produce  practical  immunity  and  still 
be  sufficiently  attenuated  to  cause  only  a  minimum  amount  of  loss  at 
the  time  of  inoculation.  All  the  various  methods  already  mentioned 
were  tried,  and  it  was  finally  decided  to  adopt  Arloing's  principle 
with  Kitt's  modifications.  The  finely  ground  and  sifted  blackleg 
meat  was  heated  in  moist  condition  for  six  hours  at  a  temperature  of 
93°  or  94°  C.  and  the  dried  crust  pulverized  and  divided  in  packets 
containing  ten  to  twenty-five  doses  each.  It  was  found  that  heating 
to  90°  C.  for  six  hours,  as  recommended  by  Kitt,  did  not  attenuate 
sufficiently  to  make  the  vaccine  safe  in  all  instances.  The  .same  was 
the  case  with  virus  heated  at  91°  and  92°  C. 

To  insure  absolute  uniformity  of  temperature,  a  special  oven  pro- 
vided with  a  3-inch  oil  jacket  was  constructed,  and  the  vaccine  pro- 
duced gave,  so  far  as  could  be  ascertained  by  numerous  inoculations, 
such  uniformly  good  results  that  it  was  decided  to  place  a  limited 
number  of  doses  in  the  hands  of  reliable  stockmen  in  order  to  have 
them  test  it  in  practice  on  their  cattle.     For  this  purpose  the  follow- 
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ing  announcement  was  sent  to  abont  100  stock  owners  in  various 
localities  where  the  disease  was  known  to  prevail : 

PREVENTIVE  VACCINATION  AOAINST  BLAOKLEQ. 

For  several  years  frequent  reports  have  come  to  this  Barean  concerning  the 
great  mortality  from  hlackleg  among  yonng  stock  in  many  widely  separated  dis- 
tricts of  the  United  States.  In  some  of  the  Sonthern  and  Western  States  espe- 
cially the  annnal  losses  from  this  fatal  disease  have  been  so  great  as  to  eqnal  or 
exceed  the  loss^  of  cattle  from  all  other  causes  combined.  These  losses  have  been 
particularly  felt  by  the  progressive  stock  owners,  as  by  far  the  largest  percentage 
of  the  calves  which  became  affected  were  either  full-blood  or  high-graded  ani- 
mals, which  seem  to  be  more  susceptible  to  this  disease  than  the  ordinary  common- 
bred  stock.  As  the  continued  eidsteuce  of  this  disease  has  a  very  detrimental 
effect  upon  the  cattle  industry  in  general,  and  especially  upon  those  stock  owners 
who,  through  untiring  efforts  and  great  expense,  have  endeavored  to  improve 
their  herds,  an  investigation  has  been  made  by  this  Bureau  with  a  view  to  devis- 
ing some  measure  through  which  the  steadily  increasing  losses  might  be  arrested, 
or  reduced  as  much  as  possible. 

In  Europe,  where  this  disease  has  long  prevailed,  the  annual  losses  in  certain 
badly  infected  districts  became  so  disastrous  that  cattle  raising  had  to  be  aban- 
doned. About  fifteen  years  ago  three  French  scientists— Arloing,  Cornevin,  and 
Thomas—succeeded  in  producing  a  vaccine  against  blackleg,  which  is  now  exten- 
sively used  in  many  countries  where  the  disease  prevails  to  a  serious  extent.  The 
method  consists  in  injecting  into  each  calf  two  doses  of  highly  attenuated  black- 
leg virus,  with  an  interval  of  ten  days  between  the  two  inoculations.  The  first 
inoculation  is  made  with  a  very  mild  vaccine,  the  so-called  ''first  lymph,'*  and  the 
subsequent  one  with  a  stronger  virus,  the  ''second  lymph,"  and  in  each  case  the 
vaccine  is  introduced  by  means  of  a  hyx)odermic  syringe  under  the  skin  of  the 
lower  -pBxt  of  the  tail.  This  method,  which  is  very  inconvenient,  especially  where 
a  large  number  of  animals  are  to  be  treated,  was  later  modified  by  a  Q^rman 
scientist,  Kitt,  who  reduced  the  process  to  a  single  injection  with  less  attenuated 
virus,  and  who  chose  the  loose  skin  on  the  side  of  the  chest,  just  behind  the  shoul- 
der, for  the  point  of  inoculation.  Eitt's  method  has  been  adopted  to  a  very  large 
extent  in  eastern  Europe  and  northern  Africa  with  very  satisfactory  results,  and 
it  has,  for  that  reason  and  on  account  of  its  simplicity,  been  taken  as  the  founda- 
tion for  the  investigations  made  by  this  Bureau. 

A  "single  vaccine*'  has  been  prepared  in  the  pathological  laboratory,  and  sub- 
sequently tested  on  a  large  number  of  calves  in  Texas,  both  common  and  high- 
grade  stock,  and  the  results  warrant  the  conclusion  that  this  vaccine  is  in  every 
way  satisfactory.  It  is  desired,  however,  before  distributing  the  vaccine  to 
stock  owners  in  general,  to  obtain  a  record  of  several  thousand  successful  vac- 
cinations. For  this  purpose  a  quantity  of  vaccine  will  be  distributed  to  such 
parties  as  may  desire  to  make  preliminary  vaccinations  and  report  the  results  to 
this  Bureau.  Those  stock  owners  will  be  preferred  who  already  have  exx)erience 
in  vaccinating  stock  for  blackleg  and  are  in  possession  of  a  vaccinating  outfit. 
Explicit  instructions  will,  however,  be  sent  with  the  vaccine,  to  secure  uniformity 
of  operation  and  to  assist  those  without  previous  experience  in  the  vaccinations. 
Persona  lacking  the  necessary  outfit  should  procure  one  if  they  propose  to  test 
the  vaccine.  It  consists  of  a  graduated  5  c.  c.  syringe  with  detachable  needles, 
a  small  porcelain  mortar  and  pestle,  a  glass  funnel,  and  some  filters.  This  outfit 
can  not  be  supplied  by  the  Department,  but  must  be  purchased  of  some  house 
wMdi  supplies  such  articles. 
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Upon  applying  for  vaccine  please  answer  the  following  questions  : 

1.  To  what  extent  does  blackleg  prevail  in  your  part  of  the  country,  and  how 
great  is  your  annual  loss  from  this  disease  ? 

2.  What  experience  have  you  had  in  vaccinating  calves  against  blackleg? 

3.  How  many  head  do  you  wish  to  vaccinate,  and  what  class  of  cattle  are  they, 
common,  graded,  or  full  blood  ? 

4.  What  is  your  express  office? 
Name, . 

P.  O.  address, . 


D.   E.   SAUiON, 

Chief  of  Bureau  of  Animal  Industry. 
Approved: 

James  Wilson, 

Secretary  of  Agriculture, 
Washington,  D.  C,  June  22. 1897. 

With  very  few  exceptions,  all  of  the  stockmen  addressed  responded 
and    signified    their  willingness    to    cooperate   with    the    Bnrean. 


Fig.  1— Vaccinating  outfit. 

Through  them  the  information  that  blackleg  vaccine  was  being  dis- 
tributed for  experimental  purposes  spread  quickly,  and  applicHtions 
for  vaccine  became  so  numerous  as  to  convince  the  officials  in  charge 
that  they  had  entered  upon  a  field  of  work  of  great  importance. 
Every  applicant  testified  to  severe  and  repeated  losses  from  blackleg 
and  to  a  total  inability  to  cope  with  the  disease  in  spite  of  efforts 
made.  Preparations  were  immediately  made  to  meet  this  unex- 
pected and  steadily  increasing  demand  for  vaccine,  and,  though  the 
supply  at  times  has  run  short,  the  Bureau  has  succeeded  in  filling  the 
thousands  of  applications  within  a  reasonable  time  after  receiving 
them. 
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In  order  to  insure  uniformity  in  preparing  the  yaooine  powder  for 
injection  and  to  make  the  instructions  as  simple  and  explicit  as  pos- 
sible, it  became  necessary  to  adopt  a  standard  set  of  instruments  (see 
fig.  1),  which  was  recommended  to  those  who  wished  to  experiment 
with  the  vaccine  and  who  had  had  no  previous  experience  in  this  kind 
of  work.  The  price  of  such  an  out- 
fit, including  a  hypodermic  syringe,  - 
and  put  up  in  a  neat  case,  is  $4.^ 

DIRECTIONS    FOR  USE   OF  BLACKLEG 
VACCINE. 

The  blackleg  vaccine,  as  prepared 
by  this  Bureau,  consists  of  a  brown-  ^ 

ish  powder,  which  is  put  up  in  packets 
containing  either  ten  or  twenty-five 
doses  each.  To  prepare  this  powder 
in  such  a  way  that  it  may  be  injected 
hypodermically,  it  is  necessary  to  ob- 
tain certain  implements,  which,  to-  ^ 
gether  with  the  hypodermic  syringe, 
are  known  as  a  vaccinating  outfit. 
This  consists  of  a  porcelain  mortar 
with  pestle,  a  small  glass  funnel,  and 
a  measuring  glass.  For  filtering  the 
vaccine  we  have  found  absorbent  cot- 
ton to  be  most  suitable.  All  of  the 
utensils,  including  the  hypodermic 
syringe  and  a  package  of  absorbent 
cotton,  are  fitted  in  a  strong,  polished 
oak  box,  which  by  means  of  an  ad- 
justable wire  loop  serves  also  as  a 
support  for  the  funnel  when  the  vac- 
cine is  filtering.  The  syringe,  two 
hypodermic  needles,  and  an  extra 
glass  barrel  are  packed  in  a  sepa- 
rate small  metal  box.  The  syringe,  • 
needles,  and  glass  barrel  are  at- 
tached by  means  of  clamps  to  a  loose 
metal  plate  which  fits  snugly  into  the 
bottom  of  the  box.  This  serves  to  keep  the  different  parts  together 
when  the  outfit  is  being  sterilized. 

The  syringe  (fig.  2)  has  a  capacity  of  5  cubic  centimeters,  and  the 
piston  is  graduated  from  1  to  5,  each  division  being  subdivided  with 
half  and  quarter  notches.     The  screw  regulator  (fig.  2,  sr)  may  be 

'  Until  snch  an  outfit  is  for  sale  by  other  dealers  the  name  and  address  of  the 
manufacturer  will  be  furnished  upon  application. 


Fig.  :i{.— Hypodermic  syringe. 
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placed  at  any  mark  on  the  piston,  and  thus  insure  that  the  animal  to 
be  vaccinated  receives  only  the  exact  dose  intended  for  it.  The 
plunger  (fig.  2^pT)  is  made  of  rubber;  it  should  fit  air-tight  in  the  grlass 
barrel  and  still  be  susceptible  of  being  moved  up  and  down  smoothly. 
By  means  of  the  miUed  head  (fig.  2,  mh)  at  the  free  end  of  the  piston 
the  rubber  of  the  plunger  may  be  expanded  or  contracted  simply  by 
screwing  the  head  to  the  right  or  left.  By  this  arrangement  a  close 
fit  may  always  be  obtained  without  taking  the  springs  apart.  If  the 
plunger  should  become  dry,  or  for  other  reasons  not  move  smoothly 
up  and  down  in  the  barrel,  it  is  necessary  to  unscrew  the  milled  cap 
c  and  pour  a  drop  of  glycerine  into  the  barrel.  For  this  purpose  a 
small  bottle  of  glycerine  is  furnished  with  each  outfit;  oil  or  grease 
should  never  be  used,  as  these  substances  destroy  the  rubber.  Extra 
washers  to  be  placed  inside  of  the  cap  at  each  end  of  the  glass  barrel 
are  also  to  be  found  in  the  syringe  box.  It  is  of  the  greatest  impor- 
tance that  the  syringe  be  perfectly  tight,  in  order  that  not  a  drop  of 
vaccine  may  escape,  except  through  the  point  of  the  needle.  If  a 
leak  occurs,  unscrew  the  cap  of  the  syringe,  withdraw  the  glass  bar- 
rel, and  replace  the  old  washers  with  new  ones.  In  order  to  prevent 
the  plunger  and  washers  from  drying  out,  the  small  loose  cap  Ic  should 
always  be  tightly  adjusted  to  the  pegp  when  the  syringe  is  not  in  use. 
The  hyjKHiermic  needles  should  be  kept  very  sharp  at  the  point,  in 
order  to  pass  easily  through  the  skin,  and  when  not  in  use  should 
have  a  fine  brass  wire  passed  through  each  to  prevent  rusting  on  the 
inside. 

Whenever  the  point  of  the  needle  gets  blunt  it  becomes  very  diffi- 
cult to  pass  it  through  the  skin,  and  the  fingers  of  the  operator  become 
sore  from  attempting  to  force  it  through,  and  frequently  the  needle 
either  bends  or  breaks.  It  is,  therefore,  of  importance  to  have  a  small 
oilstone  at  hand  on  which  to  sharpen  the  point  of  the  needle.  Before 
using  the  syringe  it  should  be  tested  thoroughly  with  pure  water  to 
ascertain  that  it  is  in  perfect  working  order.  To  this  end,  fill  the 
syringe  slowly  by  withdrawing  the  piston.  If  the  syringe  is  perfectly 
tight,  it  should  fill  completely;  if  it  contains  air  bubbles,  turn  it  with 
the  point  upward  and  press  the  piston  until  the  water  comes  out  of 
the  point,  then  refill.  The  same  precaution  must  be  taken  when 
filling  the  syringe  with  vaccine. 

Sterilization  oftUensHs. — Before  preparing  the  vaccine  all  the  uten- 
sils, together  with  the  syringe,  must  be  sterilized  thoroughly.  This 
is  done  by  putting  the  mortar,  pestle,  measuring  glass,  and  the  metal 
plate,  with  the  syringe  and  needles  attached,  in  a  pan  of  cold  water, 
placing  all  over  the  fire.  After  boiling  for  ten  minutes,  the  pan  with 
the  contents  should  be  allowed  to  cool  off  slowly;  then  remove  the 
utensils  from  the  water  and  wipe  them  dry  with  a  clean  linen  cloth 
which  has  been  previously  boiled.    When  the  vaccine  has  been  pre- 
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pared  the  utensils  should  again  be  cleansed  thoroughly  and  replaced 
in  the  box.  After  injection,  the  syringe  and  needles  must  be  washed 
with  a  5  per  cent  solution  of  carbolic  acid,  carefully  wiped,  and  the 
brass  wire  adjusted  in  the  needles. 

Prepa/raMon  of  the  vdccine, — Place  the  contents  of  one  packet  of 
the  vaccine  in  a  porcelain  mortar  and  add  a  few  drops  of  boiled  water. 
(The  water  must  have  been  previously  boiled  and  allowed  to  cool.) 
Work  the  powder  thoroughly  with  the  pestle  and  then  add,  little  by 
little,  as  many  cubic  centimeters  of  water  as  the  packet  contains  doses. 
As  the  syringe  contains  exactly  5  cubic  centimeters,  it  may  be  used 
for  measuring  the  wat^r.  A  packet  containing  10  doses  of  the  vac- 
cine should  be  dissolved  in  two  syringes  full  of  water,  and  one  con- 
taining 25  doses  in  five  syringes  full.  Care  should  be  taken  that  the 
syringe  is  full  every  time.  To  filter  the  vaccine,  place  the  wooden 
box  on  end,  as  shown  in  the  illustration,  and  adjust  the  wire  loop  in 
the  two  eyelets.  Place  in  the  funnel  a  small  piece  of  absorbent  cot- 
ton and  press  it  lightly  into  the  upper  end  of  the  neck,  sufficient  to 
keep  it  in  place;  moisten  the  cotton  with  a  few  drops  of  boiled  water 
and  let  it  drip  off.  Stir  the  mixture  in  the  mortar  thoroughly  and, 
before  it  has  had  time  to  settle,  pour  it  into  the  funnel  under  which 
the  measuring  glass  has  been  placed.  The  solution  should  not  be 
perfectly  clear.  If  this  is  the  case,  the  cotton  has  been  pressed  too 
closely  into  the  neck  of  the  funnel.  The  straining  is  done  simply  to 
prevent  the  coarser  parts  of  the  powder,  which  are  suspended  in  the 
solution,  from  clogging  up  the  needle  when  the  vaccine  is  injected; 
and  as  the  effectiveness  of  the  vaccine  depends  upon  the  number  of 
attenuated  sx>ores  in  the  solution,  it  is  obvious  that  a  perfectly  clear 
solution  can  not  be  as  effective  as  one  which  is  cloudy.  It  is  there- 
fore of  the  greatest  importance  that  much  time  and  care  be  spent  in 
grinding  the  vaccine  powder  as  fine  as  possible  before  the  bulk  of  the 
water  is  added,  as  otherwise  the  greater  part  of  the  germ-carrying 
particles  are  left  on  the  cotton  instead  of  passing  through  it.  If  too 
much  water  is  added  at  first  it  is  almost  impossible  to  grind  the  pow- 
der, and  it  becomes  necessary  to  place  the  mortar  with  its  contents  in 
a  warm  and  airy  place  in  order  to  allow  some  of  the  water  to  evapo- 
rate. Only  sufficient  water  should  be  added  to  the  powder  to  make 
it  form  a  paste,  in  which  form  it  is  easy  to  grind  it  extremely  fine. 

When  a  large  number  of  animals  are  to  be  vaccinated  at  the  same 
time,  three  or  four  x>ackets  of  the  vaccine  may  be  dissolved  at  once, 
care  being  taken  that  the  requisite  amount  of  water  is  used,  as  other- 
wise the  solution  will  be  too  strong  or  too  weak.  When  the  vaccine 
is  prex>ared  at  home,  a  small  sterilized  medicine  bottle  may  be  sub- 
stituted for  the  measuring  glass  under  the  funnel.  The  stopper  of 
this  bottle,  if  cork,  must  have  been  thoroughly  soaked  in  boiled  water. 
The  vaccine  is  carried  in  the  bottle  to  the  place  of  operation,  where 
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it  may  be  transferred,  a  little  at  a  time,  to  the  measuring  glass;  from 
this  it  may  be  conveniently  drawn  into  the  syringe.  In  doing  this  it 
is  of  importance  to  remember  that,  when  standing  for  some  time,  a 
slight  sediment  will  form  at  the  bottom  of  the  vessel  or  bottle,  and 
the  vaccine  should  therefore  always  be  well  shaken  or  stirred  before 
the  syringe  is  filled.  When  some  time  elapses  between  the  vaccina- 
tion of  two  animals,  and  the  syringe  still  contains  one  or  more  doses 
of  vaccine,  the  operator  should  turn  the  syringe  up  and  down  fre- 
quently to  insure  an  even  distribution  of  the  germ-carrying  particleb 
throughout  the  vaccine. 

No  more  vaccine  should  be  prepared  at  one  time  than  can  be  used 
the  same  day.  While  the  vaccine  powder  will  remain  unchanged 
for  more  than  a  year,  the  solution  deteriorates  very  quickly,  and 
must  be  used  within  twenty-four  hours  after  it  is  made. 

ANIMALS  TO   BE  VACCINATED. 

Calves,  as  a  rule,  should  not  be  vaccinated  until  they  are  6  months 
old.  Under  this  age  they  are  practically  immune  against  blackleg, 
and  it  has  been  claimed  that  when  vaccinated  before  they  are  6 
months  old  they  are  liable  to  lose  the  artificial  immunity  induced  by 
means  of  vaccination  and  become  susceptible  again.  Animals  more 
than  2  years  old,  as  stated  above,  are  seldom  affected,  and  the  mor- 
tality among  them  is  so  small  that  it  makes  vaccination  unprofitable. 
It  is  the  animals  between  6  months  and  2  years  old  which  should  be 
vaccinated. 

Vaccination  has  no  ill  effect  on  calves  under  6  months  old,  but  it 
should  be  a  rule  that  when  very  young  animals  are  vaccinated  they 
should  be  revaccinated  the  following  year. 

The  time  to  vaccinate  depends  greatly  upon  circumstances.  In 
nearly  every  part  of  the  country  where  blackleg  is  known  there  is  a 
distinct  blackleg  season,  and  the  proper  time  to  vaccinate  is  just 
before  the  arrival  of  this  season.  Every  practical  ranchman  and 
farmer,  as  a  rule,  knows  when  to  look  for  blackleg,  and  as  the  dis- 
ease may  appear  a  little  sooner  or  later,  according  to  climatic  condi- 
tions, it  is  always  better  to  vaccinate  two  or  three  weeks  before  the 
beginning  of  the  blackleg  season.  In  some  parts  of  the  country  it 
is  not  unusual  that  the  calves  commence  dying  when  only  4  months 
old,  while  in  others  they  seldom  become  affected  until  they  are  8 
months  old.  It  is,  therefore,  much  a  matter  of  judgment  when  to 
vaccinate  and  what  should  constitute  the  minimum  age  at  which 
the  calves  should  be  treated. 

Vaccination  and  castration  should  not  be  x)erformed  at  the  same 
time.  Castration  is  always  a  severe  operation,  and  in  some  cases 
decreases  the  vitality  of  the  animals  to  such  an  extent  as  to  make 
them  unable  to  resist  the  effect  of  the  vaccination.     The  same  prin- 
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ciple  applies  to  all  surgical  operations  (castration,  spaying,  dehorning, 
etc.)  as  well  as  to  those  cases  where  the  constitution  of  the  animal 
has  been  impaired  from  injuries  external  or  internal. 

Ten  days  to  two  weeks  should  be  allowed  to  pass  after  vaccination 
before  any  surgical  operation  is  undertaken,  and,  if  performed  before 
vaccination,  ample  time  should  be  allowed  for  the  part  to  heal  and 
for  the  animal  to  regain  its  lost  strength. 

THE  DOSE  TO  BE   INJECTED. 

Animals  1  year  old  or  over  are  injected  with  a  full  dose  of  vaccine; 
that  is,  1  cubic  centimeter  of  the  solution.  Under  this  age  the  dose 
may  be  reduced  to  one-half  or  three-fourths  of  a  full  dose,  according 
to  the  size  and  development  of  the  animal.  Less  than  a  half  dose 
should  never  be  injected.  In  determining  the  dose  for  each  animal 
more  consideration  should  be  given  to  the  size  and  development  of 
the  animal  than  to  its  exact  age. 

HOW  TO   OPERATE. 

When  the  animals  to  be  vaccinated  are  gentle  and  accustomed  to 
being  handled,  vaccination  may  be  performed  on  the  standing  animal. 
Range  cattle  or  other  half- wild  animals  must  be  thrown  or  secured, 
as  in  a  dehorning  chute. 

The  most  convenient  place  to  ijioculate  is  on  the  side  of  the  neck, 
just  in  front  of  the  shoulder,  where  the  skin  is  loose  and  rather  thin. 
If  the  animals  are  secured  in  a  dehorning  chute,  it  is  easier  to  vac- 
cinate them  on  the  side  of  the  chest  just  behind  the  shoulder. 

All  animals  should  be  vaccinated  on  the  same  side  and  marked  in 
such  a  way  that  they  may  be  easily  recognized.  The  best  way  to 
mark  them  is  to  use  a  small  branding  iron  in  the  shape  of  a  V,  or  to 
fasten  a  metal  tag  in  the  ear. 

As  calves  which  have  been  vaccinated  for  blackleg  frequently  com- 
mand a  higher  price  than  the  unvaecinated  calves,  it  is  of  importance 
that  they  be  plainly  marked. 

When  the  animal  is  secured,  fill  the  syringe  with  vaccine  and 
ascertain  that  it  contains  no  air  bubbles;  then  insert  the  needle  by 
grasping  a  fold  of  the  loose  skin  between  the  thumb  and  forefinger 
of  the  left  hand  and  pushing  the  needle  through  the  skin.  The 
operator  now  adjusts  the  peg  of  the  syringe  tightly  in  the  cap  of  the 
needle  and  injects  the  dose,  which  has  been  previously  limited  by 
the  screw  regulator  on  the  piston.  The  needle  is  then  withdrawn 
without  detaching  the  syringe,  and,  to  prevent  any  of  the  vaccine 
from  escaping  through  the  hole  of  injection,  the  skin  is  pressed  tightly 
around  the  receding  needle.  The  latter  is  then  detached,  the  regula- 
tor screwed  back  to  its  proper  place,  according  to  the  size  and  age  of 
the  animal  to  be  next  vaccinated. 
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When  a  large  number  of  cattle  are  to  be  vaccinated,  it  is  of  im- 
portance to  have  a  sufficient  number  of  assistants,  as  otherwise  the 
process  becomes  exceedingly  tiresome  and  fatiguing  both  to  the  op- 
erator and  to  the  assistants.  The  herd  to  be  treated  is  confined  in  a 
pen,  from  which  a  small  number,  from  five  to  ten,  according  to  the 
number  of  assistants  at  hand,  are  driven  into  a  smaller  pen,  where  the 
assistants  throw  them  and  hold  them  down.  Very  wild  range  cattle 
must  be  lassoed,  but  graded  or  fine  stock,  being  less  unmanageable, 
should  be  seized  by  the  head  and  thrown.  The  first  method  requires 
a  larger  pen,  but  when  the  assistants  are  skillful  in  handling  the 
lasso  it  is  by  far  the  quickest  way.  The  animals  should  all  be  thrown 
on  the  same  side.  One  assistant  sits  across  the  side  of  the  thrown 
animal,  with  his  face  toward  its  head  and  holding  the  upi)er  foreleg 
pulled  back  and  up.  When  secured  in  this  way  it  is  almost  imposr 
sible  for  a  well-grown  yearling  to  free  itself. 

With  older  and  stronger  animals  it  is  safer  to  have  two  men  to  hold 
each,  as  an  animal  which  succeeds  in  getting  up  before  all  have  been 


Fio.  8.~A  vacdnatlDfir  chute. 

injected  and  marked  will  frequently  make  things  very  unpleasant 
for  the  operator  and  assistants,  chasing  them  from  the  pen  and 
necessitating  a  repetition  of  the  whole  process. 

The  operator  should  have  an  assistant  insert  the  needle,  while  he 
himself  adjusts  the  regulator.  After  inserting  the  needle,  the  assist- 
ant lifts  the  skin  fold,  presenting  the  cap  of  the  needle  so  that  the 
operator  may  easily  grasp  it  and  attach  the  syringe.  In  this  way 
from  90  to  100  head  of  yearling  calves  may  be  vaccinated  in  one  hour, 
with  ten  men  to  handle  the  animals  and  one  assistant  to  insert  the 
needle;  but  such  a  rate  can  only  be  maintained  for  a  limited  time 
without  changing  the  men.  With  one  set  of  men  not  more  than  400 
or  500  head  should  be  vaccinated  in  one  day,  according  to  the  age 
and  size  of  the  animals. 

On  many  large  ranches,  where  vaccination  for  blackleg  is  practiced 
as  regularly  as  branding,  special  vaccinating  chutes  have  been  con- 
structed which  in  principle  resemble  the  ordinary  squeezer,  or  brand- 
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ing  chute.  One  side  of  the  chute  is  hinged  to  the  base  and  may  by 
means  of  a  block  and  tackle  be  pulled  over  against  the  opposite  side, 
thus  squeezing  the  calves  and  preventing  them  from  struggling  while 
the  needle  is  inserted  and  the  vaccine  injected.  One  of  the  planks  in 
the  movable  side,  at  a  proper  distance  from  the  ground,  is  loose  and 
hinged  to  the  plank  below  it  so  that  it  may  be  opened  and  give  the 
operator  access  to  the  side  of  the  animals.  The  chute  may  be  built 
as  long  or  as  short  as  desired  or  may  be  made  portable  and  carried  to 
any  pasture  on  the  ranch  and  connected  with  the  stationary  chutes 
and  pens.  Such  a  chute  enables  three  or  four  men  to  vaccinate  thd 
same  number  of  calves  as  ten  to  twelve  men  can  vaccinate  in  the  same 
length  of  time  when  every  animal  has  to  be  lassoed  or  thrown. 

SYNOPSIS  OF  VACCINATION  PROCESS. 

(1)  Sterilize  outfit  by  boiling. 

(2)  Place  one  powder  in  the  mortar  and  add  a  few  drops  of  water. 

(3)  Work  the  mixture  well  with  the  pestle. 

(4)  Add  two  to  five  syringef uls  of  water,  according  to  the  size  of 
the  packet,  and  stir  well. 

(5)  Place  cotton  in  glass  funnel  and  moisten  with  water. 

(6)  Filter  vaccine  into  the  glass  or  bottle. 

(7)  Secure  the  animal  to  be  injected. 

(8)  Insert  the  needle  through  the  skin. 

(9)  Fill  the  syringe  and  adjust  the  screw  regulator  on  the  piston. 
If  the  first  animal  is  a  yearling  or  older,  place  regulator  at  No.  1. 

(10)  Fit  the  peg  of  the  syringe  into  the  cap  of  the  needle  and  inject 
the  dose. 

(11)  Withdraw  syringe  and  needle  together.  If  the  syringe  is  re- 
moved from  the  needle  before  this  has  been  drawn  out  of  the  skin, 
some  of  the  injected  vaccine  will  flow  back  through  the  needle  and 
be  lost.  In  this  case  the  animal  does  not  get  its  full  dose  and  will 
consequently  be  insufficiently  protected. 

MEASURE  OF  SUCCESS  SO  FAR  REACHED. 

The  distribution  of  vaccine  was  begun  in  July,  1897,  and  by  April 
30,  1898,  there  had  been  sent  out  about  200,000  doses.  Eight  to 
twelve  months  later  an  inquiry  blank  with  eighteen  questions  (see 
page  31)  was  sent  to  each  stock  owner  who  had  received  vaccine,  in 
order  that  he  might  report  the  results.  By  far  the  greater  majority 
of  the  stock  owners  took  pains  to  answer  the  questions  and  return 
the  blanks  promptly,  and  in  the  table  below  wiU  be  found  the  prin- 
cipal data  obtained  from  all  the  reports  which  were  received  from 
the  eight  States  and  Territories  enumerated  in  the  column  to  the 
left.    About  forty  additional  reports  were  received  from  other  States, 
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but  not  in  safficient  nnmbers  from  any  single  one  to  warrant  their 
tabulation.     They  will  therefore  be  included  in  next  year's  report: 

Table  showing  for  eight  States  the  number  of  cattle  vaccinated  and  the  percentage 
of  loss  before  and  after  vaticination. 


state. 


Texas 

Nebraska 

Kansas 

Colorado 

Oklahoma 

Indian  Territory. 
North  Dakota.. - 
South  Dakota  .... 

Total 


164 

n 

140 
53 
37 
20 
22 
15 


s| 


60.600 
20,898 
19,506 
12,600 
7,915 
7,418 
6,118 
2,299 


127,309 


1^ 


Per 
cent. 
13 

17.2 

11 

12.8 

17.5 

17.6 

12.75 

12.75 


14 


Deaths  same 
season  bat 
previons  to 
vaccination. 


Num- 
ber. 
1,402 

796 

919 

280 

471 

604 

133 

74 


4,589 


Per 

cent, 

2.96 

8.80 

4.76 

188 

6.96 

7.81 

2.18 

8.32 


3.63 


Died  after  vaccination. 


72 


S3 

I 


7 

1 

M 

8(») 


41 


•s 


111 
j5 


141 
39 
52 

120(f) 
20 
61 
25 

7 


455 


132 


115 
138 


95 


700 


a45 
a25 

ass 

1.09 

a«7 
l.» 
a4i 
a4s 


0.54 


These  figures,  as  will  be  seen,  are  based  upon  the  reports  received 
from  522  stock  owners  who  vaccinated  about  127,000  head  of  cattle. 
The  average  loss  from  blackleg  in  these  eight  States  and  Territories 
was  estimated  in  the  reports  to  be  14  per  cent.  This  percentage,  as 
already  stated,  is  based  upon  the  losses  sustained  in  well-known 
blackleg  districts  and  not  upon  the  total  number  of  cattle  in  each 
State,  and  refer,  of  course,  to  un vaccinated  herds.  At  least  90  per 
cent  of  the  522  stock  owners  lost  cattle  from  blackleg  previous  to  vac- 
cination and  the  actual  number  of  deaths  reported  to  have  occurred 
during  the  same  season  before  the  cattle  were  vaccina<ted  amounts  to 
4,589  head,  or  3.60  per  cent. 

After  vaccination  700  head  died.  These  may  be  classified  as  follows: 
72  head  died  within  forty-eight  hours  after  vaccination  and  can  not 
justly  be  charged  to  the  effect  of  the  vaccine.  In  every  one  of  these 
cases  the  owner  reported  that  he  was  losing  cattle  every  day  before 
vaccination,  and  the  period  of  incubation  for  blackleg  being  from  two 
to  five  days,  it  is  reasonable  to  assume  that  these  animals  were 
infected  before  being  treated.  Consequently  they  should  be  left  out 
of  consideration  in  judging  the  effect  of  the  vaccine.  Forty-one  head 
died  in  from  three  to  seven  days  after  vaccination.  It  would  doubt- 
less be  safe  to  consider  these  cases  as  being  due  to  the  immediate 
effect  of  the  vaccine,  and  to  term  them  cases  of  inoculation-blackleg. 

During  the  year  following  vaccination  587  head  died  from  blackleg. 
In  132  of  these  cases  the  owners  admit  to  having  made  one  or  more 
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mistakes,  either  in  the  preparation  of  the  vaccine  or  in  injecting  it. 
A  number  also  state  that  the  animals  which  died  were  under  5  to  6 
months  old  when  vaccinated,  some  being  only  2  to  4  months  old.  Mis- 
takes are  no  doubt  also  responsible  for  some  of  the  455  deaths,  but 
only  in  eases  where  the  owners  expressly  state  that  such  occurred 
have  the  deaths  been  classified  in  the  column  headed  "mistakes." 
Take,  for  instance,  the  large  number  of  deaths  reported  from  Colo- 
rado— 138  cases.  Only  4  of  them  are  acknowledged  to  be  due  to 
mistakes,  while  6  died  within  two  days  after  vaccination.  Qf  the 
remaining  128  cases,  52  head  or  nearly  half,  were  lost  by  one  man 
who  vaccinated  1,700  head.  In  reply  to  question  18  on  the  inquiry 
blank  this  man  states  that  he  used  Pasteur  vaccine  the  year  pre- 
vious with  the  same  result.  This  is  an  equal  loss  of  3  per  cent  with 
either  single  or  double  vaccine,  and  indicates  that  either  some  abnor- 
mal conditions  obtain  in  that  neighborhood,  or  else  the  same  mistake 
in  using  the  vaccine  was  made  in  both  cases. 

Another  stock  owner  in  Colorado,  who  vaccinated  600  head,  says 
that  he  lost  17  from  blackleg  three  months  after  vaccination.  Evi- 
dently the  number  of  cattle  failed  to  become  immune  from  the  vaccina- 
tion. He  states,  however,  that  in  withdrawing  the  syringe  after  mak- 
ing the  injection  a  part  of  the  fluid  escaped.  This  can  not  occur  when 
the  directions  are  followed,  and,  as  no  complaints  were  received  from 
any  of  the  other  stock  owners  who  obtained  vaccine  from  the  same  lot, 
the  writer  is  inclined  to  believe  that  the  unsatisfactory  result  can  not 
be  charged  against  the  vaccine.  A  third  stock  owner  vaccinated  2,350 
head  and  lost  24  head  during  the  following  winter.  In  reply  to  ques- 
tion 18,  he  states  that  he  has  also  used  the  Pasteur  vaccine,  and 
that  the  subsequent  loss  among  the  vaccinated  ones  was  equally  as 
great  as  among  those  which  had  not  been  vaccinated  at  all.  These 
three  cases  account  for  93  of  the  128  deaths,  leaving  but  35  deaths 
among  the  remaining  7,959  vaccinated  animals,  or  0.44  per  cent. 

The  Indian  Territory  also  figures  in  the  table  with  a  very  high  per- 
centage of  deaths  which  occurred  several  weeks  after  vaccination. 
Of  the  95  which  died,  40  belonged  to  one  man,  who  states  that  he  lost 
a  quantity  of  vaccine  by  working  in  ''too  much  of  a  rush." 

A  Texas  stockman  made  the  signal  mistake  of  injecting  400  doses 
into  200  animals,  and  subsequently  suffered  considerable  loss.  This 
was  the  only  case  of  its  kind.  A  number  of  deaths  occurred,  how- 
ever, by  vaccinating  and  castrating  or  dehorning  at  the  same  time. 
Two  men  lost  heavily — about  20  head  each.  They  stated  that  none 
of  the  heifers  became  affected,  but  a  number  of  the  castrated  bull 
calves  swelled  very  badly  around  the  castration  sores,  down  the  hind 
legs,  and  along  the  belly.  Although  a  large  number  died  many 
more  were  similarly  affected  and  recovered.  On  the  other  hand,  a 
number  of  stock  owners  have  continued  to  vaccinate  and  castrate  at 
the  same  time,  disregarding  the  warning  contained  in  the  blackleg 
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circular  sent  out  by  this  Bureau,  and  claim  to  have  seen  no  ill  effect 
from  it.  There  is,  in  the  mind  of  the  writer,  little  doubt  that  sooner 
or  later  the  practice  will  cause  heavy  losses  to  those  who  practice  it 
Dr.  A.  T.  Peters,  of  the  Nebraska  Agricultural  Experiment  Station, 
claims  to  have  seen  blackleg  tumors  develop  when  animals  were 
branded  and  vaccinated  at  the  same  time,  the  swellings  appearing  at 
the  place  where  the  hot  iron  had  been  applied.  None  of  the  stock 
owners,  however,  who  have  used  our  vaccine,  and  most  of  whom 
vaccinated  and  branded  at  the  same  time,  report  to  have  had  any 
such  experience. 

The  results  obtained  by  a  great  majority  of  the  stock  owners  have 
been  uniformly  good.  Less  than  a  dozen  out  of  more  than  500  report 
to  the  contrary.  In  some  of  these  the  losses  were  probably  due  to 
deviations  from  the  printed  directions,  and  it  is  justifiable  to  elimi- 
nate from  the  total  of  ^^  deaths  after  vaccination  "  at  least  those  losses 
which  are  admitted  by  the  stock  owners  to  be  due  to  mistakes  in 
preparing  or  administering  the  vaccine.  But  in  order  to  estimate 
correctly  the  value  of  the  vaccine  as  a  preventive  of  blackleg,  it  is 
necessary  to  deduct  the  72  deaths  which  occurred  within  forty-eight 
hours  after  vaccination,  because  they  most  likely  were  due  to  pre- 
vious infection.  It  may  bemadded  that  a  number  of  cases  occurring 
within  this  limit,  and  where  no  cases  had  been  observed  previous  to 
vaccination  the  same  season,  were  placed  in  the  second  column  of 
accidents,  as  being  due  to  blackleg. 

The  final  results,  consequently,  appear  as  follows: 

Table  showing  number  of  reports^  number  of  cattle  vaccinated,  percentage  of  loss 
before  and  after  vaccination,  etc. 


State. 


Texas 

Nebraska 

"RTantum 

Colorado 

Oklahoma 

Indian  Territory 
North  Dakota... 
Sonth  Dakota  ... 

Total 


II 


60,609 
20,883 
19,606 
12,000 
7,915 
7,418 
6,118 
2,299 


622  127,269     U 


ii 
II 


Per 
cent. 

13 

17.2 

11 

12.8 

17.5 

17.5 

12.75 

12.76 


Deaths, 
same  sea- 
son, pre- 
vious to 
vaccina- 
tion. 


I 


Num- 
ber. 

1,462 

796 

919 

280 

471 

604 

133 

74 


4,680 


Per 
cent. 

2.96 

3.80 

4.76 

1.83 

5.06 

6.81 

2.18 

3.22 


Died  after  vacci- 
nation. 


41 


456  406 


0.20 
0.19 
0.30 
LOl 
0.26 
0.60 
O.U 
0.36 


0.89 


Mortality  before  vaccina 
tion. 


10  times  greater  than  after. 
20  times  greater  than  after. 
12  times  g^reater  than  after. 
l.Otimesgrreaterthan  after. 
28  times  greater  than  after. 
10  times  firi'eater  than  after. 
5  times  greater  than  after. 
9  times  greater  than  after. 

9  times  greater  than  after. 
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With  these  figures  before  us  there  is  every  reason  to  believe  that, 
with  the  continued  use  of  blackleg  vaccine  in  all  districts  where  the 
disease  is  known  to  occur  and  an  earnest  effort  on  the  part  of  the  stock 
owners  to  prevent  the  reinfection  of  their  pastures  by  following  the 
directions  given  by  this  Bureau,  blackleg  may  be  kept  in  check  and 
gradually  eradicated. 

The  danger  of  infection  must  naturally  diminish  in  proportion  to  the 
decrease  in  the  amount  of  virulent  material  deposited  upon  the  pas- 
tures. With  a  mortality  after  vaccination  of  only  one-ninth  as  great 
as  that  before  vaccination  (the  estimated  loss  of  14  per  cent  is  not 
considered,  but  only  the  actual  loss  of  3.60  per  cent),  it  is  obvious 
that  this  preventive  measure  serves  a  double  purpose  in  combating 
the  disease.  It  is  therefore  to  the  interest  of  every  stock  owner  who 
vaccinates  his  cattle  to  induce  his  neighbors  to  take  the  same  pre- 
caution, especially  in  districts  where  it  is  difficult  to  find  the  animals 
dead  of  the  disease  and  dispose  of  them  before  they  are  attacked  by 
vermin. 

THE  WORK  TO  BE  CONTINUED. 

The  distribution  of  blackleg  vaccine  will  be  continued  by  this 
Bureau  until  further  notice,  and  adequate  measures  have  been  taken 
to  avoid  all  delay  in  sending  the  vaccine  immediately  on  receipt  of 
the  application.  It  is  advisable  that  all  stock  owners  in  infected  dis- 
tricts should  vaccinate  their  young  stock  regularly,  without  awaiting 
an  outbreak  of  the  disease,  as  heavy  losses  may  be  sustained  in  the 
course  of  a  few  days.  The  Bureau  can  not  undertake  to  keep  stock- 
men supplied  with  vaccine  simply  for  the  purpose  of  keeping  it  on 
hand  for  use  in  case  of  an  outbreak. 

As  it  has  been  reported  to  this  Bureau  that  persons  representing 
themselves  as  Government  employees  have  offered  for  sale  and  sold 
the  vaccine  prepared  here,  or  have  offered  to  vaccinate  and  have  vac- 
cinated cattle  for  a  stipulated  compensation  with  the  same  vaccine, 
it  may  be  well  to  call  attention  to  the  fact  that  the  Bureau  vaccine  is 
never  furnished  to  any  person  for  distribution  among  others,  except- 
ing the  State  sanitary  officials  or  State  experiment  station  veterina- 
rians, and  any  charges  made  for  the  same  are  fraudulent. 

For  the  benefit  of  those  who  have  not  yet  obtained  vaccine  from 
this  Bureau  the  following  is  quoted  from  Circular  No.  23  (levised)  of 
this  Bureau  : 

HOW  TO  APPLY  FOR  BLACKLEG  VACCINE. 

A  r^pilar  application  blank  will  be  mailed  to  any  stock  owner  who  so  requests, 
and  in  accepting  the  vaccine  he  pledges  himself  to  report  the  results. 

Daring  the  past  year  a  number  of  stock  owners  have  obtained  vaccine  in  excess 
ol  what  they  actually  needed,  simply  to  have  it  on  hand  in  case  they  should  want 
to  use  it  This  practice  has  caused  unnecessary  work  for  this  Bureau,  and,  on  the 
other  hand,  stock  owners  whose  cattle  were  actually  dying  from  blackleg  had  to 
wait  on  this  account  from  two  to  three  weeks  or  even  longer  before  they  could  be 
supplied. 
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It  has,  therefore,  become  necessary  to  attach  a  certificate  to  each  application 
blank,  and  make  it  obligatory  for  each  stock  owner  who  wishes  to  obtain  vaocine 
from  this  Bureau  to  certify  on  his  honor  that  the  number  of  doses  of  blackleg  yao 
cine  applied  for  by  him  are  actually  needed  at  the  time  the  application  is  made, 
and  that  they  will  be  used  within  four  weeks  after  receipt,  on  his  own  cattle,  or 
on  cattle  in  which  he  is  actually  interested,  or  of  which  he  is  actuaUy  in  cbai^ge. 

Attention  is  called  to  the  rale  that  under  no  circumstances  will  blackleg  Tac- 
cine  be  sent  to  any  one  person  for  distribution  to  others,  except  in  the  case  of  State 
officials  or  sanitary  officers.  Each  stock  owner  must  apply  directly  t*)  this  oflBce 
for  the  amount  of  vaccine  required  for  his  own  cattle,  and  this  will  in  each  case 
be  sent  to  him  direct. 

EXTRACTS  FROM  REPORTS. 

In  order  to  encourage  those  stock  owners  who  still  are  skeptical 
regarding  the  value  of  vaccination,  it  may  be  well  to  quote  a  few  of 
the  unsolicited  recommendations  received  from  the  various  States 
where  the  Bureau  vaccine  has  been  used:    * 

TEXAS. 

I  did  not  lose  any  of  the  110  head  I  vaccinated,  but  out  of  6  head  which  -vere 
not  vaccinated  2  died  of  blackleg.— C.  M. 

It  is  a  dead  shot.  After  I  took  the  cattle  out  of  the  pasture  in  May  I  put  in  65 
heifers;  they  commenced  dying.  I  lost  5  head  before  I  could  vaccinate  and  1  after 
vaccination.— W.  H.  C. 

We  failed  in  finding  about  40  head  when  vaccinating  and  lost  4  of  them.  We 
put  an  extra  brand  on  all  animals  we  vaccinated.— F.  M.  R.  &  Bros. 

I  did  not  lose  any  from  blackleg,  while  my  neighbors  did.  I  have  no  hesitancy 
in  saying  that  the  vaccine  prevented  a  loss.— J.  F.  S. 

I  consider  the  vaccine  a  perfect  success  as  a  preventive  of  blackleg,  and  recom- 
mend the  use  of  it  to  every  stock  raiser.— A.  S.  S. 

I  vaccinated  50  head  in  September  or  October  with  your  virus:  turned  them 
loose  in  pasture.  In  November  I  turned  150  in  same  pasture  not  vaccinated. 
Lost  of  the  latter  6  head  from  blackleg,  and  none  of  the  50.  I  am  a  firm  belieyer 
in  vaccination. — G.  C.  A. 

I  sold  to  Mr.  S.  S.  Springvale,  Kansas,  330  head  of  vaccinated  cattle.  In  the 
same  train  he  had  about  an  equal  number  of  un vaccinated  calves.  During  the 
winter  he  wrote  me  that  he  had  lost  25  out  of  the  un  vaccinated  calves,  and  that 
they  were  djang  4  or  5  every  day,  while  he  had  lost  none  out  of  mine;  stating  at 
the  same  time  that  vaccination  was  the  right  thing,  and  that  all  cattle  he  boo^t 
in  Texas  in  the  future  would  have  to  be  vaccinated.— L.  H.  &  W.  C.  L. 

I  am  well  pleased  with  the  success  of  the  operation,  and  quite  a  number  of  my 
neighbors  will  vaccinate  this  fall.— R.  N.  D. 

After  losing  27  head  I  vaccinated  300  and  lost  none  after  vaccination.  In  April 
I  vaccinated  40  high-grade  heifer  yearlings  for  a  neighbor.  One  had  died  of  black- 
leg the  night  before.  The  cattle  were  put  back  in  the  same  pasture  with  a  regis- 
tered bull.  Another  neighbor  put  2  fine  yearlings  in  the  same  pasture  to  remain 
a  few  months;  in  the  course  of  six  months  they  both  died  of  blackleg.  The 
vaccinated  ones  are  all  living.— S.  J.  Q. 

Twenty  head  were  put  in  my  x>a8ture  that  were  not  vaccinated,  and  5  head  of 
the  20  died  of  blackleg. -N.  B.  F. 
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I  feel  under  grateful  obligations  to  yonr  honorable  Department  for  its  success- 
ful efforts  to  advance  the  live-stock  interests  along  this  and  other  lines;  and  my 
hox>e  is  that  the  periphery  of.  your  usefulness  may  be  greatly  enlarged  in  the 
future,— IL  H.  K. 

Ont  of  360  animals  vaccinated  I  lost  but  1  calf,  which  was  given  one-half  doses 
"When  only  3  months  old.  It  died  in  May,  1898,  after  being  vaccinated  in  October, 
1897.  All  of  my  neighbors  who  did  not  vaccinate  continued  to  lose  cattle  during 
the  fall,  winter,  and  spring  of  1897-98.— J.  W.  M. 

I  think  your  vaccine  is  the  best,  and  hope  your  Department  will  continue  to 
prepare  it  and  let  stockmen  have  it  at  cost  or  at  a  low  rate.— W.  W. 

I  have  never  used  any  other  vaccine,  as  I  am  satisfied  from  the  experience  I  have 
bad  that  the  vaccine  prepared  by  your  Bureau  can  not  be  surpassed.  It  is  a  grand 
snccess  and  has  saved  me  many  dollars  in  cattle.— E.  R. 

I  had  650  yearling  steers,  of  which  I  vaccinated  500  and  put  a  small  '*  c'*  on  left 
jaw  to  designate  them  from  the  150  that  were  not  vaccinated.  Twenty- three 
head  died,  and  only  one  of  them  had  "  c  "  on  jaw.— H.  H.  H. 

I  vaccinated  600  calves,  and  I  think  2  died  afterwards.  The  year  before  I  used 
vaccine  I  lost  120  head  ont  of  600.— R.  H.  O. 

KANSAS. 

I  was  the  first  to  vaccinate  here.  The  results  were  so  good  men  came  to  me  for 
advice  and  instruction.  I  told  them  all  how  to  get  the  vaccine,  loaned  them  my 
instruments,  and  assisted  in  many  ways.  I  think  at  least  1,000  head  have  been 
vaccinated  in  this  neighborhood,  and  not  one  animal  has  died  from  blackleg  after 
vaccination.  One  man  lost  14  out  of  40  head.  I  gave  him  part  of  my  vaccine. 
He  vaccinated  his  calves  and  never  lost  another  animal,  having  them  in  same  lots 
where  others  have  died.  I  want  to  thank  the  Department  for  its  assistance.  I 
have  every  confidence  in  the  vaccine.— E.  C. 

Last  year  I  lost  nearly  all  my  calves  and  some  yearlings;  this  year  I  have  not 
lost  one.  I  vaccinated  this  year;  last  year  I  did  not.  I  think  your  vaccine  has 
been  worth  a  great  deal  to  me.— H.  M.  K. 

I  am  sure  it  is  a  very  valuable  remedy.  It  has  saved  me  many  dollars.  It  has 
made  cattle  raising  profitable  instead  of  a  losing  business. — R.  J.  M. 

All  of  the  people  in  this  county  are  satisfied  that  the  vaccine  is  all  right,  for  we 
haven't  had  any  losses  since  we  used  it. — Q.  B. 

I  vaccinated  100  head;  lost  20  before  and  none  afterwards.  I  have  great  faith 
in  your  vaccine.— Q.  H.  G. 

My  loss  is  usually  10  per  cent,  and  I  believe  if  I  had  not  used  the  vaccine  it 
would  have  been  fully  that  great  this  year.  I  consider  it  a  very  effective  remedy 
for  calves.    I  have  had  no  exx>erience  with  other  cattle. — G.  W. 

I  vaccinated  51  head,  none  of  which  became  affected,  although  my  neighbors 
continued  to  lose.  I  had  1  heifer  about  11  months  old  which  was  heavy  with  calf, 
80  did  not  want  to  catch  and  throw  her.  She  was  not  vaccinated  and  died  a  month 
later  from  blackleg.— W.  J. 

INDIAN  TERRITORY. 

I  was  losing  from  10  to  15  per  day  when  I  received  the  vaccine,  but  never  lont  a 
bead  after  applying  it.— N.  B.  R. 

It  is  the  only  remedy  we  have  found  so  far  that  prevents  death  from  blackleg 
among  cattle,  and  I  think  your  Department  is  doing  important  work  in  assisting 
the  fanners  in  preventing  disease  and  losses  among  their  cattle.— J.  C.  R. 
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My  experience  with  yonr  yaccine,  and  my  observations  on  my  neighbors*  sUx^, 
leave  me  to  think  it  a  perfect  preventive  of  blackleg.  The  vaccine  is  conceded 
to  be  a  perfect  sncce68.~B.  C.  P. 

OKULHOMA. 

I  think  the  vaccine  a  sure  preventive,  and  yon  are  doing  a  noble  work  fortiie 
stockmen.— B.  T.  L. 

I  let  my  neighbor  have  about  75  doses;  he  vaccinated  that  many  cattle  and  had 
about  100  that  he  did  not  vaccinate.  He  lost  none  of  the  calves  that  were  vaod- 
nated,  but  lost  several  that  were  not  vaccinated.— H.  C.  C. 

SOUTH  DAKOTA. 

None  died  after  vaccination.  The  effect  seemed  to  be  marvelous.  In  all  casee 
where  Qovemment  vaccine  was  used  in  this  locality  the  ravages  stopped  imme- 
diately.—C.  F.  R. 

I  lost  1  when  I  vaccinated,  castrated,  and  branded  at  the  same  time,  and  1  when 
I  vaccinated  and  castrated  at  same  time,  but  never  any  when  vaccinating  and 
branding  at  same  time.— G.  H.  M. 

Am  fully  convinced  that  this  remedy  can't  be  beat,  and  is  all  right  if  uaed 
right.— W.  P.  B. 

COLORADO. 

I  am  well  pleased  and  heartily  recommend  the  vaccine  as  a  preventive  for  black- 
leg.-A.  N.  T. 

NEBRASKA. 

I  have  the  utmost  faith  in  this  vaccine.  This  is  the  first  summer  that  I  havoi't 
lost  cattle  with  the  blackleg.— H.  C. 

I  believe  your  vaccine  is  all  right,  and  I  am  satisfied  that  it  saved  me  a  big 
loss.— C.  F.  C. 

We  have  vaccinated  about  500  head  at  different  dates,  ages  from  6  months  to 
18,  and  so  far  have  not  lost  one  after  treating;  but  we  have  not  treated  them  till 
some  died.    We  know  your  remedy  is  a  sure  preventive.— W.  Sc  F. 

We  lost  none  of  those  we  vaccinated,  but  1  got  away  from  us  without  being 
vaccinated  and  it  was  n^lected.    It  alone  became  affected  and  died.— M.  T. 

Everybody  vaccinated  his  cattle  this  year,  and  I  believe  it  has  saved  the  cattle 
industry  in  this  part  of  the  country.— M.  N.  P. 

NEW  MEXICO. 

Inclosed  you  will  find  blank  for  recording  the  result  of  vaccination  filled  out, 
and  I  am  very  pleased  with  the  result  of  same.  I  have  only  lost  2  head  since  I 
used  the  vaccine,  and  I  have  vaccinated  400  head.  Last  year  I  lost  about  40 
head  of  calves  out  of  150  from  blackleg,  and  most  of  them  had  been  weaned  and 
were  eating  hay  in  the  yard.  I  am  sure  they  contracted  the  disease  in  the  feed 
lot.  for  I  heard  afterwards  that  a  man  lost  8  or  10  feeding  in  the  same  -pea.  Just 
before  I  wrote  to  you  for  the  vaccine  I  bought  a  bunch  of  cattle  and  they  were  in 
a  pasture,  watering  at  rain-water  holes.  It  was  hot  weather,  and  the  yearlings 
and  calves  began  to  die;  23  head  died.  I  moved  them  away  to  another  pasture 
and  they  had  good  lake  water.  I  lost  3  head  just  after  moving,  but  as  soon  as  I 
got  your  vaccine  I  vaccinated  all  the  yearlings  and  only  lost  2  head  after  vaccinat- 
ing. One  of  these  had  the  horn  broken  off  when  thrown.  A  neighbor  of  mine 
got  some  vaccine  from  someone  in  Kansas.  It  was  put  up  in  capsules,  and  he 
inserted  it  in  the  necks  of  the  calves  by  cutting  the  skin  with  a  knife  and  putting 
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the  capsule  under  the  hide.  In  a  great  many  cases  it  formed  a  large  sack  of  mat- 
ter, and  had  to  be  opened  and  a  quantity  of  pus  came  from  it.  He  lost  27  head 
ont  of  175,  and  a  great  many  of  the  others  were  very  sick  for  some  days.  These 
calves  would  swell  up  and  could  hardly  walk,  and  would  die  in  from  two  to  five 
days.  I  have  not  heard  of  anyone  losing  any  calves  who  used  your  vaccine,  and  I 
have  vaccinated  a  good  many  for  persons  in  the  neighborhood. 

Thank  you  for  the  vaccine  you  sent  me.  I  will  always  vaccinate  all  my  calves 
from  this  on,  as  I  have  had  heavy  losses  every  year  till  this  winter. — E.  G.  A. 

IDAHO. 

We  lost  none  of  the  480  head  we  vaccinated,  but  7  head  slipped  past  the  operator 
and  escaped  from  the  chute  before  receiving  the  injection  or  the  brand  with  which 
we  marked  those  treated.  All  7  of  these  died  of  blackleg,  which  is  conclusive 
evidence  to  us  that  our  total  loss,  had  we  not  vaccinated,  would  have  been  very 
heavy.— S.  &  B. 

CALIFORNIA. 

The  vaccine  supplied  by  you  has  been  of  inestimable  benefit  in  helping  to  stamp 
out  the  disease.  We  are  comparatively  free  from  it  this  year,  many  having  used 
the  free  vac(!ine  before  suffering  losses.  We  owe  your  Bureau  many  thanks.— 
J.  S.  A. 

ARIZONA. 

I  vaccinated  100  bulls  after  losing  10  head,  and  not  one  of  the  vaccinated  ani- 
mals died.  I  am  satisfied  the  vaccine  prevented  a  loss,  as  a  number  of  my  unvac- 
cinated  cattle  died  from  blackleg.  Dr.  J.  C.  N.  prepared  and  injected  the  vac* 
cine,  as  I  think  it  best  to  employ  a  skilled  veterinarian  to  do  the  work.— C.  C. 

10317 6 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


84  BUREAU   OP   ANIMAL   INDUSTRY. 

desire  to  extend  the  market  for  creamery  butter,  especially  from  the 
large  producing  districts  of  the  West  and  Northwest,  it  was  deemed 
expedient  for  this  Department  to  ascertain  the  facts  experimentally 
and  make  them  known  to  all  concerned. 

It  was  decided  to  make  the  trial  shipments  of  the  season  to  London. 
There  was  good  reason  for  making  the  first  effort  to  promote  an 
increased  demand  for  fine  American  butter  in  the  markets  of  Eng- 
land. That  country  is  the  greatest  of  all  buyers  of  foreign-made 
butter.  Great  Britaip  imported  butter  during  the  year  1897  to  the 
value  of  $77,000,000.  This  was  45  per  cent  in  excess  of  like  imports 
five  years  before,  and  the  demand  seems  to  be  steadily  increasing.^ 

Creamery  butter  of  the  grade  known  commercially  as  "extras'* 
was  selected  as  the  standard  for  trial  exports,  because  this  represents 
the  great  bulk  of  the  product  for  a  part  of  which  it  seems  desirable 
to  obtain  a  foreign  demand,  and  because  of  the  purpose  to  demon- 
strate the  high  quality  of  butter  obtainable  in  this  country.  The 
butter  was  produced  from  creameries  in  eleven  different  States,  in 
order  to  further  demonstrate  that  this  production  is  not  confined  to 
any  particular  and  limited  portion  of  the  United  States. 

The  butter  exported  was  made  in  accordance  with  special  instruc- 
tions from  this  office  at  creameries  in  Connecticut,  Iowa,  Kansas, 
Massachusetts,  Minnesota,  New  Hampshire,  New  York,  Ohio,  South 
.Dakota,  Vermont,  and  Wisconsin.  Creameries  were  selected  for  the 
puipose  which  were  known  to  have  won  high  honors  at  public  butter 
exhibits  and  contests,  or  which  were  designated,  at  the  request  of  the 
Department,  by  State  dairy  officials  or  State  dairy  associations.  The 
instructions  given  were  based  upon  the  available  knowledge  regard- 
ing the  particular  requirements  of  the  London  market,  and  in  the 
preparation  of  the  later  lots  the  makers  had  the  benefit  of  experience 
derived  from  the  earlier  shipments.  The  Department  paid  for  the 
butter  used  the  regular  market  price  for  the  product  of  the  creamery 
concerned,  at  its  own  shipping  station,  at  the  time  of  shipment. 
Whatever  extra  labor  and  special  care  was  necessary,  in  the  use  of 
unusual  packages,  modification  of  usual  methods  to  conform  to  instruc- 
tions, promptness  in  making  and  shipping  and  rendering  reports,  was 
cheerfully  contributed,  without  charge,  by  the  managers  and  butter 
makers  of  the  respective  creameries.  A  list  of  the  creameries  which 
cooperated  with  the  Department  in  this  public-spirited  manner  is 
appended  at  page  108,  together  with  the  places  and  times  of  manufac- 
ture. Acknowledgment  is  hereby  made  for  the  material  assistance 
thus  rendered. 

The  butter  was  made  in  all  cases  from  the  regular  factory  supplies 
of  milk  or  cream  and  in  substantially  the  same  way  as  prepared  for 
home  markets,  so  that  the .  shipments  as  a  whole  fairly  represented 
the  best  product  of  the  active  creamery  districts  of  the  country. 

>  See  table  of  British  imports  of  butter,  appended,  p.  108. 
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Detailed  reports  were  rendered  in  every  case,  and  a  full  history  was 
obtained  of  every  lot  of  butter  experimentally  exported.^  To  com- 
plete the  record,  sample  packages  were  carefully  examined  and  scored 
by  commercial  experts  and  analyzed  by  competent  chemists,  as  later 
described. 

Several  interesting  experiments  were  made  incidentally  to  deter- 
mine facts  along  certain  lines  connected  with  the  subject.  Impor- 
tant among  these  were  trials  of  the  relative  merits,  ux)on  reaching  the 
London  market,;and  the  comparative  keeping  quality  of  butter  as 
usually  made  and  that  from  pasteurized  cream;  also  experiments  in 
sending  to  such  a  distant  market  **  sweet,"  or  wholly  unsalted  butter. 
Although  these  trials  were  insufficient  to  furnish  conclusive  results, 
they  were  satisfactory  in  the  main  and  fully  justify  repetition,  with 
the  same  ends  in  view.  Special  reports  upon  these  subjects  are 
included  in  the  Appendix.     (See  pages  110  and  125.) 

It  is  already  evident  that  pasteurization  of  milk  or  cream,  in  con- 
nection with  butter  making,  deserves  careful  study  and  persistent 
trial,  especially  in  connection  with  the  export  trade.  The  prevailing 
creamery  methods  result  in  a  product  which  has  general  characteris- 
tics and  shows  a  vast  improvement  in  almost  every  particular  over 
the  great  diversity  in  butter  consequent  npon  the  practice  of  farm 
dairies.  But  there  is  still  altogether  too  much  variation  in  creamery 
butter  for  the  good  of  the  trade,  not  only  among  different  factories 
but  in  the  product  of  the  same  creamery  at  different  times.  Natural 
methods  of  rii)ening  cream  are  uncertain,  even  under  expert  manage- 
ment; when  inexperience  and  carelessness  are  involved,  the  opi)ortu- 
nities  become  almost  infinite  for  variety  in  flavor  and  other  qualities. 
Pasteurization,  necessarily  accompanied  by  ** starters"  in  cream- 
ripening,  being  preferably  of  known  and  special  ferments,  or  "cul- 
tures," certainly  tends  to  much  greater  uniformity  in  butter,  even 
from  widely  separated  sources,  and  produces  a  flavor  slow  in  devel- 
opment and  well  adapted  to  foreign  trade,  besides  apparently  improv- 
ing keeping  quality,  which  is  an  important  factor  in  the  same  con- 
nection. At  least  95  per  cent  of  the  export  butter  of  Denmark  is  now 
made  from  milk  or  cream  which  has  been  pasteurized,  and  there  can 
be  no  doubt  that  to  this  fact  is  largely  due  that  remarkable  uniform- 
ity in  flavor  and  general  character  which  gives  Danish  butter  such  a 
strong  hold  in  the  best  English  markets. 

The  butter  which  brings  the  highest  price  of  all  in  London  is 
entirely  without  salt  and  called  ** fresh"  and  "sweet."  The  supply 
is  mainly  from  the  north  of  France,  although  some  is  made  in  Eng- 
land and  some  obtained  from  Ireland  and  from  Italy.  The  favorite 
form  is  a  2-pound  roll,  packed  twelve  in  a  box.  The  rolls  are  not 
separately  wrapped,  but  the  box  usually  has  linings  of  both  cloth  and 
paper.     When  the  best  salted  butter  is  selling  in  London  at  25  cents 

*  For  an  example  of  these  reports,  see  Appendix  V,  p.  109. 
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per  pound,  these  Normandy  and  Brittany  rolls  sell  at  30  cents  per 
pound.  The  supply  is  quite  constant,  and  this  butter  is  delivered  so 
as  to  be  consumed  within  a  week  or  ten  days  from  the  time  it  is  made. 
It  usually  contains  a  small  quantity  of  borax  or  other  preservative  to 
assist  in  keeping  it  sound.  Daring  the  early  autumn  the  Department 
sent  over  two  lots  of  unsalted  butter,  made  at  Eastern  creameries. 
This  was  packed  like  the  French  rolls  and  also  in  other  ways.  Parts 
of  this  butter  molded  badly  on  the  way,  but  this  could  be  avoided  in 
future.  These  trials,  the  first  of  their  kind  ever 'made  so  far  as 
known,  met  with  several  accidents  and  in  several  particulars  gare 
unsatisfactory  results,  but  enough  was  learned  from  them  to  show 
that  it  is  entirely  practicable  to  make  butter  of  this  class  and  place  it 
in  London  just  as  fine  in  quality  and  condition  as  that  which  is  aboTO 
described  as  supplied  from  France. 

The  butter  exported  was  sent  in  packages  which  varied  mnch  in 
size,  form,  material,  and  treatment.  For  general  trade,  a  package 
holding  from  50  to  60  pounds  is  wanted  in  Great  Britain  as  well  as 
in  this  country.  Fifty-six  pounds  (or  a  half  hundredweight)  is  an 
approved  size  in  London,  and  "quai-ters"  (of  28  pounds)  are  accepta- 
ble in  limited  quantity.  Smaller  or  family-sized  packages,  to  be  sold 
unbroken,  which  are  gaining  in  popularity  in  the  best  American  mar- 
kets, are  not  favored  in  London  by  either  wholesale  or  retail  mer- 
chants. Packages  holding  from  1  to  7  pounds  were  objected  to  as 
innovations;  but,  although  retail  merchants  in  London  prefer  to 
adhere  to  old  methods  and  cut  from  a  large  lump  for  their  customers, 
there  were  indications  that  consumers  would  soon  learn  to  like  the 
unbroken,  convenient-sized  packages,  and  by  persistent  offering  these 
would  come  into  demand,  especially  in  connection  with  suburban 
trade. 

There  is  great  variety  in  form  as  well  as  size  among  the  butter 
packages  appearing  in  the  London  market.  Firkins  or  small  casks 
holding  from  50  to  120  pounds  are  very  common,  and  the  cubical  box, 
which  originated  in  Australia  and  bears  that  name,  is  a  prime  favor- 
ite. This  box  holds  just  a  cubic  foot  of  butter,  which  usually  weighs 
a  little  over  56  pounds.  The  cubical  or  other  rectangular  package 
unquestionably  has  intrinsic  merits  and  decided  commercial  advan- 
tages. As  an  export  package  it  is  already  generally  advocated.  But  it 
would  be  highly  objectionable  to  have  one  form  of  package  demanded 
for  export  purposes  and  a  different  one  for  domestic  use,  and  it  will 
certainly  be  a  long  time  before  the  ''Welsh"  tub,  or  more  properly 
the  American  creamery  tub,  ceases  to  be  the  standard  butter  package 
of  the  United  States.  It  is  a  great  mistake  to  suppose  that  London 
or  any  British  market  yet  demands  its  butter  in  Australian  boxes. 
A  small  fraction  of  the  butter  sold  in  London  is  in  this  form.  By  far 
the  greater  portion  is  in  **kiels"  or  casks  in  every  respect  inferior  to 
the  creamery  tub.     It  has  already  been  demonstrated  that  if  the 
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quality  is  satisfactory  London  will  pay  as  much  for  its  (salted)  butter 
in  one  form  as  in  another.  It  will  be  an  easy  matter  to  compromise 
by  cutting  the  capacity  of  the  creamery  tub  from  60  pounds  to  56, 
and  thus  making  a  package  acceptable  both  at  home  and  abroad. 

The  chief  objection  to  the  creamery  tub  at  present  in  British  mar- 
kets is  that  poor  butter  from  the  United  States  has  been  so  largely 
exported  in  that  form  that  this  package  is  closely  associated  in  the 
minds  of  English  buyers  with  a  low  grade  of  goods.  This  prejudice 
is  so  strong  that  it  is  hard  to  get  an  English  merchant  who  is  seeking 
good  butter  to  even  take  time  to  examine  the  contents  of  a  package 
recognized  by  him  as  a  "States  tub." 

The  materials  approved  for  tubs  are  white  ash  and  spruce,  without 
marked  preference  in  London.  For  boxes,  spruce  and  poplar  are  used, 
and  the  latter  seems  to  be  preferred  by  the  foreign  buyers.  More 
important  than  the  kind,  of  wood  is  its  thorough  seasoning,  in  order 
to  be  absolutely  odorless  and  tasteless. 

The  packages  alone  are  an  insufficient  protection  to  their  contents 
against  the  exposure  of  the  voyage  and  the  incidental  transfer. 
Hence  all  packages  need  good  parchment-paper  linings  well  put  in 
place.  Double  linings  are  desirable.  These  are  used  by  foreign 
countries  as  a  rule  and  are  much  heavier  and  better  in  quality  than 
those  used  in  this  country.  Besides  linings,  different  m^hods  were 
tried  of  coating  the  inside  of  the  boxes  with  suitable  material,  to 
insure  against  unseasoned  wood  and  to  render  the  packages  as  nearly 
air-tight  as  possible.  Paraffin  was  used  for  this  purpose,  applied  hot, 
so  as  to  thoroughly  coat  the  inner  surfaces,  including  the  cover,  and 
fill  all  cracks  and  joints.  A  patent  application,  a  sort  of  enamel, 
was  also  tried,  "rtiese  extra  precautions  to  guard  the  butter  from 
exterior  injury  were  found  to  be  worthy  of  general  adoption.  The 
parchment  linings  may  be  regarded  as  essential;  otherwise,  the  inte- 
rior box  coatings  may  depend  upon  th^  quality  and  tightness  of  the 
package. 

A  package  with  a  clean  exterior  is  attractive  at  the  place  of  ultimate 
sale.  Boxes  and  tubs  are  exposed  to  much  rough  handling  and  soil- 
ing between  a  Western  creamery  and  a  British  market.  It  has  been 
found  that  a  coarse  burlap  sack  or  cover  fitted  to  the  box  or  tub  and 
drawn  tightly  over  it  helps  materially  in  keeping  the  package  clean, 
prevents  changes  of  temperature,  and  facilitates  handling.  In  the 
trial  shipments  butter  from  different  places  was  sent  abroad  with 
parts  of  the  same  lot  sacked  and  partly  without.  Reports  showed 
that  while  packages  of  butter  thus  protected  did  not  actually  sell  for 
more  than  those  of  like  contents  sent  without  this  covering,  the  sacked 
packages  were  first  chosen  because  cleaner,  and  English  merchants 
advised  that  the  burlap  covers  be  used  in  all  cases.  Early  in  the  sea- 
son of  1897  these  sacks  cost  in  quantity  only  about  4  cents  each ;  later, 
changes  in  tariff  caused  a  rise  in  price  to  10  cents,  and  still  later  the 
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price  settled  down  to  about  8  cents  each.     At  this  rate  it  seems  to  be 
true  economy  to  use  them  on  all  packages  of  fine  buttter  exported. 

The  Department  trials  included  butter  in  prints  (variously  called 
blocks,  tablets,  lumps,  rolls,  and  pats)  of  pound  and  half-pound 
weights,  in  separate  paper  wrappers,  some  packed  in  cases  of  different 
sizes  and  some  with  every  print  in  a  box  of  heavy  pax>er.  Also,  butter 
in  small  boxes  of  tin  and  paper  board,  hermetically  sealed  and  suited 
for  ocean  voyages  and  use  in  hot  climates.  With  proper  care,  it  will 
not  be  difficult  to  send  print  butter  from  this  country  to  English  mar- 
kets in  good  condition  and  to  make  this  form  popular  with  retail 
merchants  and  their  customers.  For  butter  in  sealed  packages  there 
is  always  a  demand  from  the  shipping  trade,  but  as  the  contents  of 
these  packages  can  not  be  examined,  the  sales  must  depend  upon  an 
established  reputation  as  to  quality,  and  this  is  a  matter  of  time  and 
business  effort.  The  whole  question  of  exporting  small  packages  and 
novelties  in  form  and  material,  including  print  butter,  requires  much 
further  attention. 

With  the  exception  of  two  lots,  the  butter  selected  for  the  export 
trials  was  carefully  sampled  and  submitted  to  chemical  analysis. 
These  analyses  were  made  in  nearly  all  cases  at  the  agricultural 
experiment  stations  in  the  States  furnishing  the  butter,  and  acknowl- 
edgment is  due  to  these  stations  for  their  prompt  and  gratuitous 
assistance.  Additional  analyses  were  made  by  the  Chemical  Division 
of  this  Department,  and  in  order  to  have  a  still  further  check  upon 
the  work  the  butter  was  sampled  in  a  number  of  cases  while  on  the 
London  market  and  examined  by  a  public  analyst  in  that  city.  The 
object  of  this  chemical  work  waCs  to  determine  as  exactly  as  possible 
the  important  components  of  the  butter  in  question,  especially  the 
proportions  of  fat,  water,  and  salt. 

In  order  that  the  butter  exported  might  be  closely  compared  with 
high-grade  butter  from  other*  countries  on  sale  at  the  same  time  in 
London,  sample  packages  of  the  best  butter  to  be  found  in  that  mar- 
ket, from  various  sources  of  supply,  were  purchased  several  times 
during  the  season  and  their  contents  were  also  analyzed.  In  two 
instances  packages  of  these  foreign-made  butters  were  sent  over  from 
London  to  this  country,  being  subjected  to  exactly  the  same  condi- 
tions as  to  time,  distance,  and  transportation  as  the  States  butter 
exported,  except  that  the  movement  was  in  the  opposite  direction. 
The  butters  thus  obtained  for  comparison  were  as  follows:  Best  Eng- 
lish Dorset,  in  keg;  Irish  creamery,  in  pyramidal  box;  "Royal "Dan- 
ish, in  "kiels"  or  casks;  Dutch  creamery,  in  firkin;  Finnish,  in  keg; 
Brittany  rolls,  unsalted,  in  boxes;  Normandy,  in  basket;  New  South 
Wales,  in  cubical  box;  New  Zealand,  in  oblong  box;  Australian,  in 
cubical  box.  Some  of  these  were  analyzed  by  a  London  chemist,  but 
most  of  them  at  this  Department  and  by  the  experiment  stations  in 
Connecticut  and  Iowa. 
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So  far  as  practicable,  the  different  lots  of  butter  exported  and 
those  imported  for  examination  were  inspected  by  an  expert  and 
scored  upon  a  scale  of  points.  The  butter  inspector  of  the  New  York 
Mercantile  Exchange  was  selected  for  this  duty  and  performed  it 
very  acceptably.  In  this  way  a  fair  basis  for  comparison  was  estab- 
lished. For  further  information  packages  of  butter  from  export  lots 
were  placed  in  cold  storage  in  New  York,  held  there  and  examined 
again  about  the  time  the  same  lots  were  on  sale  in  London,  and  some 
of  the  export  butter  was  sent  back  from  London  to  be  compared  in 
New  York,  after  its  double  journey,  with  packages  of  the  same  lot 
retained  in  New  York.  Several  of  the  foreign  butters  were  also 
scored  in  Chicago. 

It  was  found  impracticable  to  have  the  American  butter  included 
in  the  exi)ort  trials  scored  in  London  and  compared  in  that  way  with 
other  butter  on  sale  there,  because  this  method  of  examination  seems 
to  be  unknown  in  that  market.  Diligent  inquiry  failed  to  find  anyone 
known  to  the  trade  in  London  who  had  ever  scored  butter  upon  a 
scale  of  i)oints.  Some  attempts  were  made  to  use  a  score  card  sent 
over,  but  the  inspectors  were  so  unaccustomed  to  this  method  that^ 
although  doubtless  good  commercial  judges  of  butter,  the  repoHs  from 
them  were  of  little  value. 

The  records  of  the  various  analyses  and  scores  referred  to  are 
appended  in  tabular  form,  with  some  explanatory  notes.  (See  pages 
128  to  134,  inclusive.) 

The  distance  and  the  danger  of  injury  incident  to  the  long  journey 
by  land  and  by  sea  being  appreciated  from  the  first,  the  matter  of 
transportation  received  the  closest  attention  throughout  the  trials 
made.  Shipments  were  allowed  to  follow  commercial  lines  and  be 
subjected  to  commercial  conditions  as  closely  as  possible,  but  they 
were  watched  at  all  points  by  agents  of  the  Department,  in  order  te 
ascertain  the  exact  facts,  as  a  basis  for  subsequent  improvement  in 
the  existing  conditions. 

Railroad  transportation  facilities  for  perishable  commodities  are 
excellent  in  this  country  from  all  the  principal  producing  regions  to 
important  points  on  the  eastern  seaboard.  Similar  facilities  abroad 
are  unusual  and  inferior.  The  various  lines  of  refrigerator  cars  are 
weU  equipped  and  admirably  managed  here,  so  that  little  criticism 
of  the  present  service  is  possible.  The  cleanliness  of  the  cars,  the 
temperature  at  which  they  are  kept,  the  time  schedules,  and  the 
freight  tariffs,  including  these  special  facilities,  were  examined,  tested, 
approved,  and  commended.  All  the  large  creamery  districts  of  the 
West  are  well  served  by  refrigerator  lines,  and  butter  is  carried 
thence  to  markets  2,000  miles  or  more  distant  and  delivered  in  as 
good  condition  as  at  the  starting  point. 

Carload  lots  which  can  be  moved  unbroken  from  the  creamery  or 
creamery  town  to  destination  have  great  advantages,  especially  in 
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hot  weather.  Small  lote  necessitate  opening  the  cars,  causing  more 
or  less  fluctuation  in  the  temperature  of  the  butter,  and  involve 
transfers  from  car  to  car  at  interior  points,  sometimes  including  an 
open-air  haul  across  a  city  or  town.  These  transfers  receive  in  many 
cases  the  attention  of  special  agents,  if  they  are  duly  notified  by 
shippers,  but  still  afford  opportunity  £pr  improvement.  It  is  practi- 
cable to  lessen  the  exposure  of  butter  at  these  transfers  by  reducing 
distances,  avoiding  midday  hauls  and  handling,  and  protecting  the 
packages  while  on  wagons  and  drays. 

Terminal  facilities  at  the  principal  markets,  including  deliveries  to 
consignees,  have  been  greatly  improved,  but  are  yet  far  from  perfect. 
Butter  arriving  unexpectedly,  perhaps  a  day  ahead  of  time,  may 
remain  at  the  terminal  shed  for  several  hours  in  a  constantly  rising 
temperature;  it  is  not  uncommon  for  notices  of  such  arrivals  in  the 
early  morning  to  reach  consignees  after  1  o'clock  p.  m.  By  efficient 
cooi)eration  between  railroads  and  merchants,  it  seems  possible  to 
materially  lessen  the  average  time  which  now  elapses  between  the 
discharges  of  butter  from  refrigerator  cars  and  its  storing  in  cellars 
and  cold  rooms. 

The  Department  trials  included  nineteen  shipments  over  five 
refrigerator  lines  west  of  Chicago  and  four  others  reaching  New  York 
City.  These  shipments  being  all  intended  for  export  upon  steamers 
with  latest  receiving  hours  named  well  in  advance,  estimates  were 
made  for  as  close  connections  as  possible  between  railroad  and  vessel. 
Of  the  nineteen  shipments  mentioned,  fifteen  arrived  at  New  York 
on  time,  and  four  were  so  late  as  to  miss  the  sailing  day  desired. 
Three  of  these  were  from  west  of  Chicago  and  one  from  central  Ohio; 
they  were  delayed  upon  three  different  transportation  lines.  These 
delays  were  not  due  to  railroad  accidents  or  detentions  of  trains,  but 
to  avoidable  circumstances  in  connection  Avith  transfers,  showing 
points  for  improvement  in  the  service. 

It  is  not  usually  a  matter  of  consequence  to  the  merchant  at  an 
Eastern  market  if  a  consignment  of  butter  arrives  late  by  some  hours, 
or  even  a  day  or  two.  But  with  butter  intended  for  direct  export, 
economy  in  handling  and  protection  of  quality  render  close  connec- 
tion between  railroad  and  steamer  quite  important.  Time,  tide,  and 
ocean  steamers  wait  not  for  railroads.  This  kind  of  special  service 
by  the  latter  must  be  made  as  nearly  perfect  as  possible.  Some 
detentions  by  rail  are  unavoidable;  and,  to  provide  against  these,  the 
terminal  facilities  of  the  transportaion  lines  should  include  cold- 
storage  accommodations,  well  located  and  ample  in  capacity,  so  that 
butter  for  exix)rt  may  arrive  two  or  three  days  in  advance  of  sailing 
time  and  (where  the  refrigerator  c^ir  can  not  be  held)  be  stored  with- 
out charge  until  the  proper  hour  for  delivery  to  the  vessel.  There 
have  been  a  few  attempts  to  make  such  provisions  in  a  small  way, 
but  nothing  commensurate  with  the  requirements  of  enlarged  traffic. 
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Six  trial  shipments  had  to  be  brought  to  New  York  City  by  express 
from  creameries  in  the  States  of  New  Hampshire,  Massachusetts,  Con- 
necticut, and  New  York  because  refrigerator  car  service  could  not  be 
obtained.  Local  traffic  is  still  lacking  such  accommodations  in  the 
East.  It  cost  more  per  i)ound  in  every  instance  to  bring  butter  to  the 
port  of  export  from  creameries  100  to  300  miles  distant  than  to  bring 
it  from  points  ten  times  as  far  distant,  and  the  butter  coming  2,000 
mil^  arrived  in  better  order.     Such  conditions  require  no  comment. 

In  accordance  with  special  instructions  from  the  Secretarj"  of  Agri- 
culture, much  attention  was  given  to  ascertaining  the  present  and 
prospective  facilities  for  the  transportation  of  perishable  farm 
products  by  sea,  inclading  ports  from  which  few  exports  of  this  char- 
acter have  yet  been  made. 

During  a  great  part  of  the  year  accommodations  for  firet-class 
ocean  freight  are  good  and  suf&cient.  But  there  are  several  months 
in  which  butter  for  export  is  most  abundant,  when  the  quality  of  a 
high-grade  article  can  only  be  safely  preserved  by  cold  storage  during 
the  voyage.  The  same  provisions  are  needed  for  the  preservation  of 
other  i>erishable  products.  A  good  many  ocean  steamers  now  have 
large  commercial  refrigerators  fitted  to  be  maintained  at  any  desired 
temperature  above  the  zero  of  Fahrenheit.  Up  to  the  present  time, 
however,  the  demand  for  such  accommodations  has  been  so  small 
and  infrequent  for  commodities  other  than  fresh  meat  that  the 
exx>ense  of  keeping  these  refrigerators  ready  for  general  purposes  has 
not  been  justified.  Nearly  all  of  the  commercial  refrigerators  upon 
vessels  sailing  regularly  from  ports  of  the  United  States  consequently 
have  been,  and  still  are,  contracted  for  by  the  large  exporters  of  beef 
and  other  fresh  meats  and  used  by  them  exclusively  throughout  the 
season.  During  the  summer  of  1897  one  commercial  refrigerator  was 
open  to  the  general  public  on  the  steamers  of  the  American  Line 
from  the  port  of  New  York  weekly  for  three  weeks  out  of  every  four. 
This  was  the  extent  of  the  accommodations  of  this  kind  which  could 
be  depended  ux)on  as  available.  Other  lines  from  New  York  opened 
a  refrigerator  for  general  use  occasionally.  Inquiries  at  Portland, 
Me.,  Boston,  Philadelphia,  Baltimore,  Charleston,  New  Orleans,  Gal- 
veston, San  Francisco,  and  Portland,  Oreg.,  failed  to  find  like  facili- 
ties offered  to  shippers.  From  a  few  of  these  ports  fresh  meat  was 
exported  in  refrigerators  under  exclusive  contracts.  Occasionally  a 
vessel  fitted  with  a  refrigerator  would  clear  from  one  of  them,  but 
these  occasions  were  so  rare  and  irregular  as  to  be  of  no  practical 
benefit  to  shippers.  Earnest  efforts  to  arrange  for  experimental 
exports  of  dairy  products,  fresh  fruits,  and  other  perishables  over 
new  lines,  under  the  auspices  of  this  Department,  failed  because 
suitable  refrigerated  ocean  transportation  could  not  be  obtained. 
The  same  state  of  affairs  seems  probable  for  the  season  of  1898, 
although    there  are  partial    promises  of  a  line  of  steamers  with 
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refrigerators  available  to  the  public  from  Boston  to  Bristol,  and  an 
occasional  additional  refrigerator  on  a  Liverpool  steamer  from  New 
York. 

While  this  unfortunate  lack  of  refrigerated  space  available  to  all 
exporters  exists  in  this  country,  the  butter  makers  and  merchants  of 
Canada,  who  are  competing  with  those  of  the  United  States  for  posi- 
tion in  the  markets  of  Great  Britain,  have  export  facilities  which  can 
hardly  be  excelled.  Under  the  fostering  care  of  the  Dominion  gov- 
ernment, which  has  borne  a  large  part  of  the  expense  of  initial 
equipment,  seventeen  steamers  sailing  from  Montreal  during  the  past 
season  have  been  fitted  with  refrigerators,  and  the  use  of  these  has 
been  secured  to  shippers  in  general  at  extremely  low  rates.  There 
has  thus  been  weekly  refrigerated  service  from  Montreal  to  London, 
Liverpool,  and  Bristol,  and  fortnightly  service  to  Glasgow.  There 
has  also  been  fortnightly  service  from  Halifax  and  St.  Johns  to  Lon- 
don, and  monthly  service  from  Prince  Edward  Island.  The  system 
of  refrigeration  on  all  these  vessels  is  mechanical,  securing  the  best 
insulated  compartments,  and  duplex  machinery  makes  accidents  next 
to  impossible.  Under  the  contracts  between  the  Canadian  govern- 
ment and  the  steamship  lines  these  extra  facilities  are  offered  to  ship- 
pers of  butter  made  in  the  Dominion  at  a  charge  not  exceeding  10 
English  shillings  per  ton,  or  about  1  mill  per  pound,  above  the  prevail- 
ing rates  for  first-class  freight.  During  the  season  of  1897  the  rate 
on  butter  in  refrigerators  from  Montreal  to  London  averaged  about 
50  shillings  per  ton  of  2, 240  pounds,  or  half  a  cent  a  pound.  Of  course, 
these  rates  were  secured  only  for  Canadian  produce,  and,  indeed, 
refrigerated  accommodations  could  be  obtained  ux>on  the  steamers 
from  Montreal  for  other  produce  only  in  case  the  Canadian  offerings 
did  not  fill  the  compartments. 

The  combined  railway  and  ocean  rates  from  the  Northwestern 
States  to  Great  Britain  were  so  much  more  favorable  by  way  of  Mon- 
treal than  by  way  of  New  York  that  considerable  States  butter  was 
sent  by  that  route  during  the  past  season.  The  quantity  of  batter 
which  crossed  into  Canada  from  the  United  States  at  Detroit,  Mich., 
and  Champlain,  N.  Y.,  during  the  year  1896-97  was  three  times  as 
great  as  during  the  year  next  preceding. 

The  trial  shipments  for  this  Department  were  made  from  New  York 
to  London  viaSouthampton.  The  commercial  refrigerators  wereiised 
as  much  as  possible,  and  at  other  times,  through  the  courtesy  of  the 
International  Navigation  Company,  the  butter  was  carried  in  the 
ships'  own  cold  rooms  at  current  rates.  The  temperature  preferred 
during  the  voyage  was  30°  to  32°,  and  this  was  easily  obtained  and 
evenly  held.  There  is  no  reason  to  believe  that  there  was  any  dete- 
rioration of  quality  in  the  butter  of  the  several  lots  exported  conse- 
quent upon  the  voyage  itself  and  the  detention  on  shipboard  for  seven 
to  nine  days.     Entirely  satisfactory  transportation  facilities  can  be 
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provided  on  vessels,  as  now  on  land,  whenever  the  demand  is  snch  as 
to  secure  the  supply. 

Terminal  facilities  and  the  conditions  pertaining  to  the  necessary 
transfers  at  both  ends  of  the  voyage  are  far  from  what  is  needed. 
The  steamers  while  loading  are  ready  to  receive  certain  classes  of 
freight  only  at  certain  hours.  These  houra  seldom  agree  with  those 
of  arrival  by  rail  and  delivery  at  the  docks.  Hence  there  is  deten- 
tion and  exposure  at  the  wharves,  there  being  no  provisions  there  for 
temporary  cold  storage  or  special  protection  until  taken  on  board. 
Butter  is  subjected  to  similar  exposure  on  arrival  at  Southampton 
and  while  awaiting  the  forward  movement  to  London.  There  is  one 
large  refrigerator  on  the  wharf  at  Southampton,  owned  by  the  steam- 
ship company,  but  this  is  without  subdivisions,  is  used  indiscrimi- 
nately for  all  kinds  of  perishable  products  detained,  meats  especially, 
and  is  not  a  suitable  place  for  holding  butter.  The  Southwestern 
Railway  Company  have  large  masonry  vaults  under  their  tracks  at 
Southampton,  and  these  are  kept  clean  and  sweet  and  ventilated  with 
electric  fans.  They  would  do  for  temporary  storage  of  butter  even 
without  refrigeration,  except  in  such  extremely  hot  weather  as  rarely 
occurs  at  that  place.  Refrigerator  cars  on  the  line  to  London  are 
furnished  only  for  carload  lots  and  shippers  must  provide  their  own 
ice.  The  railroad  ordinarily  offers  no  special  accommodations,  but 
the  journey  to  London  is  short.  The  train  carrying  perishables 
makes  the  trip  by  night  in  about  four  hours,  and  the  merchandise  is 
very  promptly  delivered  in  the  city  during  the  early  morning  hours. 
The  transfer  from  railway  terminal  to  the  warehouses  of  merchants 
is  attended  with  less  delay,  and  this  service  is  better  otherwise,  than 
in  New  York.  Early  in  the  season  there  was  complaint  of  much  care- 
lessness in  the  way  butter  was  handled  and  exposed  when  taken  from 
the  steamer  and  while  held  at  Southampton,  and  the  packages  arrived 
in  London  soiled  and  sometimes  showing  very  hard  usage.  Depart- 
ment agents  gave  this  matter  attention,  and  before  the  season  closed 
the  conditions  at  Southampton  were  reported  as  greatly  improved. 
Better  cold  storage  at  British  ports  and  the  more  general  use  of 
refrigerator  cars  on  British  railways  are  improvements  required  for 
commerce  of  this  kind. 

If  the  transportation  facilities  were  as  good  all  the  way  from  the 
American  creamery  to  the  European  market  as  those  afforded  by  the 
railroad  lines  in  the  United  States  and  the  trans-Atlantic  steamers 
(when  their  refrigerators  are  available),  the  journey  might  be  even 
longer  and  slower  without  injury  to  butter  exported  over  this  route. 
The  chief  danger  of  damage,  as  already  stated,  arises  from  the  delays, 
exjwsure,  and  changes  of  temperature  incident  to  the  transfers  on 
railways  and  those  from  land  to  water  and  water  to  land  again.  For 
perfecting  this  service  attention  should  be  directed  to  reducing  the 
number  of  these  transfers  and  improving  the  conditions  pertaining 
to  those  which  are  unavoidable. 
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With  the  accommodations  which  were  available  during  1897,  by  the 
New  York  City  route,  and  without  material  variation  from  usual  com- 
mercial practice,  this  Department  was  able  to  transport  butter  from 
the  creameries  where  made  in  the  several  States  and  deliver  it  to 
merchants  in  London  in  the  number  of  days  indicated  as  followa: 
Vermont,  New  Hampshire,  Massachusetts^  and  Connecticut,  ten  or 
eleven  days;  New  York,  ten;  Ohio,  thirteen;  Wisconsin,  fourteen; 
Iowa,  twelve  to  fifteen;  Minnesota,  sixteen  to  eighteen;  Kimsas  and 
South  Dakota,  seventeen  or  eighteen.  It  is  doubtful  whether  this 
time  can  be  materially  reduced,  and  fortunately  a  few  days  more  or 
less  seems  to  make  no  difference,  if  the  butter  is  in  a  good  refrigerator, 
on  land  or  sea.  The  cost  of  the  transportation  service  described,  from 
the  creameries  to  London,  ranges  from  If  cents  to  3^  cents  per  ix>und 
of  butter,  net  weight.  The  least  was  from  Ohio  and  the  greatest  from 
Vermont.  The  average  from  Iowa  was  rather  less  than  2^  cents  and 
from  Kansas  about  2f  cents.  These  rates  included  transfer,  cartage 
in  New  York,  and  the  drayage  on  delivery  in  London,  and  were  for 
single  ton  lots.  The  cost  from  the  time  the  butter  left  the  refrigerator 
car  on  arrival  in  New  York  until  delivered  to  the  London  merchant 
averaged  for  the  season  almost  1  cent  per  pound.  The  extra  expenses 
in  cavses  of  late  arrival  in  New  York  and  detention  there  in  cold 
storage  are  not  included.  Butter  shipped  in  carload  lots  secured 
much  belter  rates,  the  difference  being  mainly  in  the  tariff  west  of  the 
Mississippi  River.  From  different  points  in  Kansas,  rates  of  11.20  to 
!S^1.40  per  100  pounds  were  obtained;  allowing  for  packages  this  made 
about  1^  cents  per  pound  on  the  net  weight  of  butter. 

The  butter  sent  to  London  by  this  Department  was  handled  in  that 
city  in  various  ways.  Some  went  to  large  wholesale  houses  and  from 
them  reached  consumers  through  the  regular  course  of  trade,  some 
was  first  taken  by  jobbers  who  placed  it  in  varying  quantities  in  the 
hands  of  others  to  sell  again,  and  in  a  few  eases  shipments  were  deliv- 
ered directly  to  retail  dealers  who  sold  the  butter  at  once  to  consum- 
ers. One  of  the  main  objects  of  the  trials  was  to  have  merchants  of 
different  classes  make  critical  examinations  of  this  States  butter, 
compare  it  with  the  best  butters  in  the  market,  and  give  opinions  as 
to  its  merits.  This  was  found  to  be  a  difficult  matter,  especially  dur- 
ing the  early  part  of  the  season.  The  wholesale  merchants  all  had 
their  favorite  sources  of  supply  and  were  unwilling  to  admit  that  any 
butter  from  this  side  of  the  Atlantic  was  at  all  equal  to  the  English, 
Irish,  Scandinavian,  French,  and  colonial  products.  The  prejudice 
shown  against  States  butter  was  truly  remarkable.  All  sorts  of  trivial 
faults  were  found  with  it,  some  of  which  were  proved  to  be  absolutely 
groundless,  and  the  conclusion  was  forced  that  the  object  was  to  justify 
grading  the  American  butter  low  and  paying  prices  for  it  much  below 
its  actual  comparative  merit.  These  first  buyers  persistently  refused 
to  tell  the  prices  at  which  they  sold  the  butter,  although  several  of 
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them  accepted  it  upon  a  definite  promise  to  give  this  information. 
There  is  reason  to  believe  that  in  several  instances  the  butter  was 
sold  to  retailers  at  prices  much  above  the  grade  first  assigned  to  it 
and  at  which  the  wholesalers  made  settlement.  As  the  season 
advanced  and  the  true  quality  of  the  butter  bearing  the  Department 
brand  became  known  in  certain  trade  circles,  it  was  accorded  moi*e 
justice  and  {>aid  for  at  relatively  better  rates.  The  opinions  of  mer- 
chants were  given  in  very  general  terms,  yet,  on  the  whole,  they  ^ere 
favorable  to  the  butter.  And  it  was  noticeable  that  the  nearer  the 
butter  got  to  the  consumers,  the  better  satisfied  the  people  were  who 
handled  it.  Although  paid  for  at  second-grade  rates,  or  lower,  retail- 
ers generally  placed  it  on  sale  as  first-class  goods  and  got  the  highest 
market  prices  for  it  from  their  customers.  The  opinions  obtained 
from  consumers  were  nearly  all  highly  commendatory,  although  in 
most  cases  they  believed  it  to  be  "Best  Dorset"  (English)  or  Danish 
butter — the  favorite  brands  in  the  high-class  retail  trade  for  cured, 
or  salted,  butter  in  London.  The  prejudice  against  butter  from  the 
United  States  extends  to  the  consumers,  and  henco  the  action  of 
retailers  in  general  in  concealing  the  identity  of  American  butter 
when  they  sold  it.  In  a  few  instances,  by  special  effort,  dealers  were 
induced  to  advertise  and  placard  what  was  sent  by  the  Department, 
as  "Selected  creamery  butter  from  the  United  States."  To  sell  it 
readily,  as  such,  they  were  obliged  to  place  the  price  rather  lower 
than  that  of  butter  of  greater  reputation,  but  (by  them)  admitted  to 
be  no  better,  on  sale  at  the  same  place.  Twenty-four  cents  was  a 
usual  price  for  the  former  and  26  for  the  latter.  In  one  case  the 
States  butter  sold  rather  slowly  at  this  comparative  rate,  so  the  mer- 
chant removed  the  sign  and  sold  it  unidentified  at  the  higher  price, 
apparently  to  the  entire  satisfaction  of  the  consumers.  One  mer- 
chant who  followed  the  wishes  of  the  Department  throughout  the 
season  closer  than  any  other  retailed  the  butter  under  its  true  name, 
and  reported  that  he  was  constantly  receiving  inquiries  from  custom- 
ers whom  he  had  urged  to  try  it  for  the  first  time,  asking  specifically 
for  more  of  the  United  States  butter. 

Evidence  was  not  lacking  that,  in  contradiction  of  adverse  opinions, 
some  merchants  really  recognized  the  merits  of  the  States  butter. 
All  exported  by  the  Department  had  the  same  marking  (quote<l 
above),  but  no  indication  of  the  creamery  or  even  the  State  from 
which  it  came.  All  was  represented  alike  as  "Produce  of  the  Ignited 
States."  But  several  merchants  who  had  received  sami)lo  lots  or 
packages  from  these  experimental  exports  inquired  privately  of  the 
Department  agents  for  the  addresses  of  the  creameries  at  which  the 
butter  was  made,  with  a  view  to  corresponding  with  them  in  regard 
to  future  supplies.  At  least  two  creameries  have  since  made  direct 
shipments  of  butter  to  England  upon  orders  thus  received. 

As  already  indicated,  there  were  certain  features  of  the  trade  nota- 
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ble  throughout  these  London  trials.  The  prejudice  against  anything 
new  or  from  a  new  source  was  such  that  merchants  would  buy  the 
new  article,  even  af t«r  becoming  convinced  of  its  actual  merits,  only 
when  obtained  at  a  price  materially  lower  than  that  willingly  paid 
for  one  of  established  reputation  and  usually  handled,  yet  no  better  in 
quality.  When  the  United  States  butter  was  sent  to  a  wholesaler, 
its  identity  was  lost  completely  before  reaching  the  consumer.  The 
dealers  knew  just  what  they  were  selling,  but  they  took  good  care 
that  the  consumers  did  not  know.  The  custom  of  London  retailers 
in  exposing  their  butter  '*  stripped" — or  turned  out  from  casks,  tubs, 
and  boxes  and  held  in  mass,  with  no  package  or  marking  in  sight,  to 
be  cut  from  in  quantity  to  suit  buyers — contributes  to  this  conceal- 
ment of  the  true  origin  of  the  butter.  Dorsetshire  has  the  reputation 
in  London  of  producing  the  best  butter  to  be  found.  It  occupies  the 
place  there  which  "Goshen"  and  "  Orange  County"  formerly  held  in 
New  York,  and  which  *'EJgin  Creamery"  now  holds  in  this  country— 
although  the  latter  term,  as  used,  is  actually  very  general,  indefinite, 
and  deceptive.  Therefore  even  the  best  Danish  butter  is  largely 
retailed  in  London  as  '*Best  Dorset."  The  retail  merchant  is  evi- 
dently willing  to  deceive  his  customers  so  far  as  he  can  in  this  way  if 
his  margin  of  profit  is  thereby  increased.  As  an  example,  one  Lon- 
don merchant  who  favored  the  representative  of  the  Department  by 
showing  his  books  was  found  to  be  purchasing  duiing  the  same  week 
Danish  butter  at  118  shillings  per  hundredweight  (25|^  cents  per 
pound),  Normandy  butter  at  106  shillings  (23  cents),  and  United 
States  butter  at  100  to  96  shillings  (22  or  21  cents),  and  was  retailing 
all  of  them  at  the  same  rate  of  1  shilling  2  pence  (or  about  28  cente) 
per  pound.     And  nearly  all  of  it  was  sold  as  Dorset  butter. 

The  usual  commission  for  wholesaling  butter  in  London  is  4  per 
cent  besides  the  incidental  expenses,  and  retailers  depend  upon 
getting  an  average  of  3  or  4  cents  a  pound  for  cutting  out  butter  in 
pounds  and  half  pounds  to  serve  to  customers.  Some  make  a  better 
profit,  as  above  indicated,  by  using  a  well-selected,  good  article,  from 
a  source  lacking  special  reputation  and  hence  bought  at  an  advan- 
tage. Others  sell  butter  incident  to  other  business  at  little  or  no  profit 
to  attract  trade,  as  many  grocers  sell  sugar.  Although  the  London 
wholesale  butter  market  is  subject  to  great  fluctuations  in  the  course 
of  the  year,  retailers  endeavor  to  vary  the  price  to  consumers  very 
little.  During  1897  the  best  salt  butter  sold  in  London  at  24  to  2S 
cents  per  pound,  seldom  going  outside  these  limits  in  the  hands  of 
the  largest  retailers.  There  was  a  temporary  drop  to  22  cents  in  May 
and  June,  but  choice  lots  remained  at  this  minimum  only  a  few  days. 

The  London  wholesale  market  for  the  year  presented  features 
familiar  in  this  country,  but  less  extreme,  and  the  extremes  reached* 
did  not  accord  in  time  with  those  of  New  York.     The  highest  London 
prices  realized  for  choicest  Danish  butter  were  25  and  26  cents  in  Jan- 
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uary,  September,  November,  and  December,  and  the  lowest  was  20^ 
cents  in  May  and  June.  The  average  for  the  year  on  this  grade  was 
between  23  and  24  cents.  In  New  York  creamery  extras  were  highest 
in  February  and  March,  temporarily,  and  in  October,  November,  and 
December,  and  lowest  in  May,  the  range  being  from  14  to  24  cents, 
and  the  average  19  cents  per  pound.  For  three  months  during  the 
summer  Danish  butter  stood  from  5  to  6  cents  higher  in  London  than 
creamery  extras  in  New  York;  this  was  the  favorable  time  for  export, 
although  States  butter  was  quoted  for  some  weeks  in  London  at  about 
18  cents.  During  certain  weeks  in  the  spring  creamery  extras  brought 
nearly  as  much  in  New  York  as  best  Danish  did  in  London,  and  in 
October  the  one  actually  sold  at  a  higher  price  in  New  York  than  the 
other  did  in  London.  The  export  season  was  therefore  short,  and  was 
delayed  at  the  outset  and  checked  at  the  close  by  home  conditions. 
The  rise  began  simultaneously  in  the  two  great  markets  early  in 
August,  with  a  mutual  reaction  in  September,  but  after  that  the  ad- 
vance was  steadier  and  longer  continued  in  this  country.  The  public 
quotations  of  States  butter  in  London  were  5  to  7  cents  below  those 
for  Danish  all  through  the  earlier  months  of  the  year  and  until  fresh 
arrivals  from  Australian  and  New  Zealand  creameries  ceased  in  April. 
Then  the  gap  began  to  close  and  in  August  and  September  it  had  been 
reduced  more  than  one-half.  Before  the  end  of  September,  however, 
American  creamery  butter  was  worth  as  much  in  New  York  as  it 
would  bring  in  London,  and  exports  ceased.  These  conditions  were 
plainly  detrimental  to  establishing  a  continuous  foreign  trade.  Some 
of  these  facts  and  relations  are  shown  graphically  in  the  accompany- 
ing diagram  of  butter  prices  in  London  and  New  York  during  1897. 
(See  Appendix  XII,  p.  135.) 

The  question  of  profit  was  not  regarded  as  of  special  importance  in 
connection  with  these  experimental  exports.  Information  was  the 
prime  consideration.  Yet  the  financial  results  were  not  disregarded. 
Commercial  conditions  were  adhered  to  as  closely  as  practicable  and 
profit  Avas  sought  so  far  as  compatible  with  the  more  important  object. 
But  circumstances  incident  to  the  trials  w^ere  unfavorable  to  gains 
from  the  purely  business  standpoint.  The  quantities  of  butter  liandled 
were  so  small  as  to  be  unattractive  to  buyers,  and  at  the  same  time 
the  incidental  expense  per  ix>und  was  unduly  large.  The  shipments 
were  irregular  and  successive  sales  made  through  different  channels, 
BO  that  the  advantages  of  a  regular  supply  and  demand  were  lost.  In 
order  to  accomplish  the  main  purpose  of  the  work,  expenses  were 
incurred  which  would  not  occur  in  the  usual  course  of  trade. 

The  purchases  for  these  exports  were  made  during  the  seven  months 
from  Api-il  to  October,  inclusive,  at  prices  ranging  from  13  cents  per 
IK)und,  paid  in  Kansas  in  July,  to  25  cents,  paid  in  Connecticut  in 
October.  The  sales  in  London  ranged  from  15^  cents  in  May,  to  21J 
cents  in  October.  Butter  sent  in  rather  more  than  half  of  the  several 
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shipments  was  sold  at  mopo  or  less  profit,  and  this  was  the  result  with 
almost  half  of  the  different  lots  of  butter.  Notwithstanding  the  un- 
favorable conditions  mentioned,  butter  from  Minnesota  and  Ohio  sold 
at  a  net  profit  of  2i  cents  per  pound,  from  Kansas  at  2  cents  profit, 
and  from  Wisconsin  at  about  1  cent.  The  average  cost  of  these  lots 
at  the  creameries  where  made,  at  current  market  rates,  was  14J  cents, 
and  the  average  selling  price  of  the  same  in  London  was  18^  cents. 
(The  fractions  stated  are  not  exact,  but  approximately  correct.) 

Every  lot  of  butter  obtained  in  New  England,  as  well  as  one  lot 
from  New  York,  was  sold  in  London  at  a  decided  loss.  This  was  due 
partly  to  the  disproportionate  cost  of  transportation  to  New  York, 
already  noted,  but  more  particularly  to  the  higher  pric^  which  the 
creameries  of  this  region  are  able  to  maintain  because  of  the  local 
markets  for  their  product.  It  was  plain  enough,  in  advance,  that  hot- 
ter which  during  the  summer  was  in  active  demand  at  20,  22,  and  26 
cents  a  pound  at  the  creamery  door  could  not  be  exported  at  a  profit. 

On  the  other  hand,  all  the  butter  bought  at  creameries  in  Ohio  or 
States  farther  west,  at  the  current  wholesale  rates  for  "extras,"  was 
sold  at  a  net  profit  in  England,  with  the  exception  of  a  few  lots  at  the 
two  ends  of  the  export  season,  when  the  market  relations  were  known 
to  be  unfavorable  to  such  transactions. 

All  considered,  the  operations  of  the  year  may  be  regarded  as  rea- 
sonably satisfactory  in  a  business  way,  as  well  as  otherwise,  while  at 
the  same  time  a  number  of  points  were  developed  where  greater 
economy  could  be  practiced  another  season. 

Following  are  a  number  of  extracts  from  written  and  verbal  state- 
ments made  by  merchants,  retail  dealers,  consumers,  and  agents  of 
the  Department  regarding  the  butter  sent  to  London  in  the  experi- 
ments of  1897,  and  these  include  some  comparisons  with  other  butters 
found  in  that  market  during  the  same  season: 

STATEMENTS  FROM  WHOLESALE  MEJICHANTS. 

We  have  examined  the  packages  of  butter  ex  S.  S.  St.  Paul  and  are  favorably 
impressed  with  the  quality  of  all.  The  boxes  and  tubs  of  56  pounds  net  weight  or 
more  are  the  style  of  packing  most  likely  to  command  the  attention  of  buyers  here, 
and  we  should  recommend  strict  adherence  thereto  in  fair  proportions  of  each. 

The  American  trade  has  been  sx>oiled  hitherto  by  inferior  batter.  United  States 
butter  must  now  make  a  good  name  by  degrees;  'the  quality  must  be  high  and 
uniform,  the  supply  regular. 

ThiB  last  lot  I  think  a  perfect  salt  butter  and  very  suitable  for  the  English  market 
I  have  no  doubt  it  would  find  a  ready  sale  if  it  could  be  sold  (wholesale)  delivered 
to  the  tradesman  during  the  spring  and  summer  months  at  88s.  to  102s,  per  hun- 
dredweight [19  to  23  cents  per  pound]  and  in  the  autumn  and  winter  months  from 
1088.  to  1248.  per  hundredweight  [2!^  to  27  cents  per  pound]. 

Wo  have  carefully  inspected  your  American  butter  and  find  the  quality  and 
condition  better  than  any  of  the  kind  we  have  yet  se^i,  but  it  contains  too  much 
liquor,  which  runs  when  defrosted. 
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We  have  ear^nllj  and  repeatedly  examined  the  American  butter,  assisted  hy 
expert  buyers,  and  all  are  of  the  opinion  that  the  boxes  and  pails  are  suitable  for 
the  London  trade.  The  butter  is  well  packed,  but  contains  too  much  water. 
This  causes  rapid  deterioration  directly  the  frost  is  gone,  and  in  a  normal  tem- 
perature the  water  runs  from  the  butter. 

I  hare  inspected  samples  of  butter  and  consider  the  quality  to  be  yery  fine. 
There  is  but  one  fault  that  I  can  find,  and  that  is  that  the  firkins  contain  too  great 
a  percentage  of  water.  I  am  sure  that  this  class  of  butter  would  be  taken  up  very 
largely  by  the  consumers  in  London  and  the  suburbs  if  it  could  be  shipped  in  large 
quantities  r^ularly  throughout  thp  season  and  the  quality  kept  equal  to  this  lot. 
I  should  like  to  take  up  2,000  to  3,000  packages  per  month  for  my  customers. 

My  opinic»i  of  the  States  butter  sent  to  me  in  June  is  in  every  way  satisfactory 
for  our  London  trade,  both  in  quality  and  color.  I  do  not  hesitate  in  saying  that 
if  the  maouf acture  of  it  can  be  k^t  to  this  standard  it  will  make  a  very  success- 
ful departure  in  the  supply  for  this  market.  I  shall  be  glad  to  receive  further 
consignments. 

I  am  very  pleased  with  tho  general  turnout  of  these  American  butters  which  I 
have  had  from  you.  With  more  attention  to  details  heretofore  referred  to,  there 
would  be  no  difficulty  in  creating  a  good  demand  for  butter  of  this  description, 
and  prices  obtainable  would  be  equal  to  finest  Australian,  New  Zealand,  and 
Canadian  butter. 

STATBJfBNTS  FROM   BETAIL   DEALERS. 

The  package  of  American  butter  which  I  got  from  the  lot  you  indicated  to  me 
was  found  in  every  way  satisfactory.  By  this  I  mean  that  the  butter  was  well 
made,  carefully  packed,  and  seemed  possessed  of  the  very  best  keeping  quality. 
The  flavor  was  most  agreeable,  and  the  amount  of  salt  just  about  right  to  suit  the 
general  English  raste.  I  truly  believe  that  a  standard  of  butter  as  good  as  this 
would  bring  the  very  highest  prices  on  the  London  market. 

There  was  a  brightness  of  flavor,  a  certain  bouquet,  about  that  American  butter 
which  assured  me  that  it  had  been  churned — may  I  say  the  milk  set  and  churned? — 
in  an  atmosphere  pure  and  wholesome,  and  imparting  to  it  a  dewy  freshness  not 
always  found  in  the  very  highest  priced  butters.  Great  credit  is  due  to  somebody 
for  preparing  such  an  excellent  article,  and  it  affords  me  great  pleasure  to  say  so. 

The  quality  is  only  a  good  second.  It  does  not  compare  favorably  with  the 
French,  Danish,  and  colonial  butter,  the  flavor  being  much  poorer  and  the 
texture  weaker.  It  also  contains  too  much  water  and  salt.  Tested  after  being 
exposed  out  of  the  packages  for  two  days,  the  quality  has  been  found  to  have 
become  imx)aired,  and  this  shows  that  the  quantity  of  liquor  contained  in  the  but- 
ter causes  it  to  deteriorate  rapidly  uiwn  exposure  to  the  normal  atmosphere. 

For  the  London  trade  it  savors  too  much  of  the  Irish  **  twang,"  is  a  little  too 
salt,  and  the  color  too  high.  The  best  standard  of  butter  for  you  to  imitate,  if  I 
may  say  so,  is  the  finest  Danish,  which  gives  satisfaction  nearly  the  whole  year 
round. 

The  sample  of  butter  I  consider  remarkably  good,  grass  flavor,  and  equal  to  the 
"Best  Dorset"  in  style  and  make,. and  if  put  on  our  market  would  undoubtedly 
meet  with  a  ready  sale. 

This  is,  indeed,  the  best  States  butter  I  have  tasted  in  England,  but  still  there 
is  room  for  improvement.  A  little  less  water  and  a  trifle  more  salt  would  be  in 
the  right  direction. 

The  lot  of  butter  received  from  you  I  was  very  much  pleased  with,  being  just 
the  class  of  butter  which  is  appreciated  by  my  customers.  As  you  have  asked 
my  individual  opinion,  I  beg  to  say  that  I  consider  the  texture,  coloring,  and 
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salting  can  not  be  improved  npon  and  the  flavor  is  Al ;  in  fact,  I  regret  not  being 
certain  of  obtaining  farther  supplies  of  this  batter. 

You  promised  ^e  the  first  parcel  of  States  batter  you  had  in  like  the  last;  I 
should  have  some.  I  hope  you  have  not  forgotten,  as  my  customers  still  continue 
to  ask  for  it.  If  you  have  any  now,  please  let  me  have  three  boxes  tomorrow. 
If  you  have  not  same  quality  as  before,  do  not  send  any.  United  States  butter, 
as  a  rule,  comes  very  inferior  and  all  goes  wrong  after  being  exposed  in  the  air  a 
few  hours. 

Messrs.  H.  Brothers  purchased  box  No.  VI,  Lot  I,  at  908.  per  hundredweight 
[191  cents  per  pound]  and  retailed  the  same  at  1  shilling  a  x)ound  (24  or  25  cents). 
They  considered  this  butter  to  be  fair  in  quality,  though  lacking  in  body.  At 
the  same  time  they  purchased  other  United  States  butter  at  8Ss.  and  Irish  butter 
at  104s.  The  United  States  butter  they  regarded  as  rather  better  than  the  Irish. 
All  three  of  these  butters  they  retailed  at  the  same  price — 1  shilling — being  the 
highest  price  at  which  butter  was  then  sold  to  their  line  of  trade. 

STATEMENTS  FROM  CONSUMERS. 

The  sample  of  United  States  butter  was  excellent.  It  came,  saw,  and  con- 
quered. It  was  su6h  a  decided  success  that  if  you  can  furnish  me  with  the 
address  of  a  place  where  it  can  be  regularly  procured,  the  dealer  can  be  sure  of 
one  customer. 

Referring  to  the  small  package  of  American  butter  lately  procured  on  your 
suggestion,  both  Mrs.  C.  and  I  thought  the  butter  very  good,  although  a  little 
more  salt  than  we  are  accustomed  to  using.  It  arrived  in  splendid  condition  and 
was  beautifully  packed.  As  regards  the  packing,  however,  you  are  doubtless 
aware  that  in  small  households  it  is  the  custom  to  buy  butter  in  small  quantities, 
probably  in  pound  pats,  as  by  this  means  it  can  be  obtained  more  frequently  and 
consequently  fresher.  I  should  think  this  5-pound  package  would  b^  suitable  for 
hotels,  clubs,  and  large  establishments. 

In  regard  to  the  United  States  butter,  of  which  you  put  me  in  the  way  of  get- 
ting a  small  package  lately,  won't  you  please  tell  me  where  I  can  purchase  more 
of  it? 

I  purchased  a  small  quantity  of  American  butter  from  Messrs.  H.  Brothers.  It 
is  very  good,  similar  to  Irish  creamery  butter  I  have  used,  but  I  think  the  quality 
superior.    It  is  rather  light  in  color,  otherwise,  in  my  opinion,  it  is  excellent. 

STATEMENTS  FROM  REPRESENTATIVES  OF  THE  DEPARTMENT  OF  AGRICULTURE. 

Butter  from  the  United  States  has  not  a  good  reputation  at  the  present  time  in 
the  London  market.  Consequently  the  same  class  of  butter  as  the  Danish,  or  even 
if  better  in  quality,  will  not  bring  so  high  a  price  on  account  of  the  excellent 
reputation  of  the  latter.  Of  course,  this  applies  mainly  to  the  wholeealo  trade,  as 
the  butter  entirely  loses  its  identity  when  sold  to  the  retailer.  Salt  butter  is,  as  a 
rule,  retailed  in  London  as  **Best  Dorset,"  irrespective  of  its  actual  place  of 
manufacture. 

So  much  inferior  butter  from  the  United  States  has  been  sent  to  England  that 
Some  of  the  dealers  laugh  at  us  as  soon  as  we  mention  United  States  butter  to 
them.  Consequently  we  have  had  much  difficulty  in  getting  some  dealers  to 
handle  the  butter  at  all.  Had  we  been  trying  to  sell  the  butter  outright  to  them 
they  would  have  had  nothing  to  do  with  us. 

Some  dealers  have  objected  to  handling  our  butter,  fearing,  on  the  one  hand,  it 
might  not  suit  their  customers,  and,  on  the  other,  thinking  it  might  please  them 
so  well  that  they,  the  dealers,  would  be  embarrassed  by  being  unable  to  procure  a 
further  supply  of  the  same,  or  other  equally  good. 
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Theso  people  dislike  very  much  to  acknowledge  that  the  United  States  butter  is 
better  than  that  which  has  a  good  reputation,  because,  while  not  so  admitted, 
they  are  able  to  buy  it  at  a  low  rate  wholesale  and  then  get  full  price  for  it  when 
sold  to  the  consumer.  Yet  I  have  repeatedly  compared  the  United  States  butter 
with  the  Danish  and  '*  Best  Dorset "  with  friends  who  are  in  the  butter  trade  and 
have  invariably  found  the  butter  of  the  trial  shipments  superior  in  quality,  flavor; 
and  body. 

The  butter  trade  of  London  is  a  very  queer  one.  Even  the  largest  consumers 
have  only  a  daily  supply  left  at  their  doors.  This  is  done  to  save  the  cost  of 
private  refrigerators  and  ice,  and  is  one  reason  why  large  dealers  object  to  the 
family-sized  packages.  Many  people  only  purchase  a  half  pound  at  a  time.  The 
hotels  and  restaurants  have  contracts  with  retail  houses  to  supply  them  with  a 
certain  quantity  of  prints  ready  to  put  on  the  table  every  day.  Still,  I  think  the 
oblong  and  square  boxes,  holding  from  3  to  7  pounds,  would  be  very  useful  in  a 
suburban  trade  where  it  was  not  convenient  to  have  butter  brought  to  the  door 
every  day. 

The  butter  in  the  cases  of  carriers,  in  half-pound  prints,  was  of  a  very  good 
quality,  the  only  objection  being  the  fact  of  being  in  such  prints.  Retailers 
customarily  buy  the  half  firkin,  or  56-pound  box,  and  divide  the  butter  up  into 
pound  or  half-i>ound  rolls,  wrapping  each  roll  with  parchment  paper  bearing  the 
dealer's  name  and  address.  I  firmly  believe,  however,  that  with  a  little  time  and 
work  spent  upon  the  introduction  of  the  print  package,  it  could  be  made  to  sell 
largely  in  the  London  and  suburban  market,  provided,  of  course,  that  the  package 
is  not  too  expensive. 

The  butter  now  coming  in  the  trial  shipments  is  undoubtedly  better  in  quality 
than  most  of  the  Danish  and  Dorset— just  as  good  in  flavor  and  much  better  in 
body. 

The  fact  of  the stores,  as  well  as &  Son,  selling  this  butter  at  Is. 

and  Is.  Id.  [about  26  cents]  a  pound,  which  are  the  very  highest  current  retail 
prices,  proves  beyond  doubt  that  the  butter  was  of  excellent  quality  when  made, 
was  well  packed,  and  arrived  in  London  in  fine  condition. 

Messrs. and ,  as  well  as  the  two  houses  already  named,  told  me  that 

this  United  States  butter  compared  favorably  with  the  ' '  Best  Dorset. "  The  latter 
is  the  best  salt  butter  on  the  London  market,  some  of  it  being  made  in  Dorset- 
shire, but  most  of  it  coming  from  Denmark. 

Wherever  possible,  we  have  ascertained  from  the  retailers  the  prices  obtained 
for  the  butter  sold  from  our  different  lots,  and  find  that  they  realized  the  full 
price  for  the  beet  butter.  Is.  and  Is.  Id.  a  poimd,  according  to  the  locality  of  the 
store.  This  proves  conclusively  thai  if  the  creameries  of  the  United  States  will 
put  up  the  same  grade  of  salt  butter,  and  are  able  to  guarantee  the  weight  and 
quality,  it  will  not  be  long  before  such  butter  will  bring  the  highest  price  in  the 
London  wholesale  market.  But  it  must  be  sold  squarely,  in  the  right  way,  and  the 
returns  not  eaten  up  by  excessive  charges. 

In  my  opinion,  if  the  United  States  butter  is  honestly  made,  properly  packed, 
carefully  transported,  and  then  fairly  handled  in  this  country  (Great  Britain),  it 
will  soon  be  able  to  compete  with  the  best  Danish  or  any  other  first-class  butter 
that  is  sent  to  British  markets. 

Many  butter  dealers  in  London  are  very  anxious,  owing  to  our  efforts  here  this 
year,  to  handle  United  States  butter;  but  in  order  to  do  so  successfully  and  build 
up  a  remunerative  trade  they  must  be  guaranteed  a  regular  supply  of  butter  of 
uniform  good  quality.  Those  who  had  handled  butter  from  the  States  previous 
to  these  Government  consignments  complain  that  it  has  not  been  uniform,  and  that 
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no  reliability  could  be  placed  on  the  compaiatiye  merits  of  BooeeasiTe  consign- 
ments.  This  has  mjored  tbe  trade  mndi,  and  fear  of  this  preyents  building  it 
up.  These  difficolties  could  be  overcome  by  the  Department  superFising  tiie 
batter  and  cheese  export  trade  in  a  way  similar  to  that  done  for  live  cattle, 
dressed  beef,  and  packed  meats.  If  all  butter  exptnted  could  be  examined  by  aa 
exjiert  inspector  and  given  a  GK>vemment  certificate  of  purity  and  quality,  it 
would  give  such  butter  a  standing  in  the  markets  of  Great  Britain  and  fmbiuce 
its  value  to  a  great  extent. 


Box  No.  7— E  I  retained  for  trial  at  my  house.  Tins  box  was  opened  November 
13, 1897,  and  I  supplied  a  family  of  six  persons  until  February  16, 1898,  or  about 
three  months.  During  this  time  it  was  kept  in  a  larder  without  ice,  and  remained 
sweet,  firm,  and  good  throughout.  If  we  had  been  using  butter  purchased  at  the 
retail  stores,  such  butter  being  either  Danish,  Dorset,  or  Australian— the  bestsslt 
butter  on  the  London  market— I  know  from  my  previous  accounts  iiiat  we  would 
have  consumed  G7i  pounds.  There  was  but  57^  pounds  in  the  States  box.  I  con- 
sider this  another  strong  argument  in  favor  of  our  United  States  butter,  and  also 
proof  that  such  butter  does  not  contain  too  much  water,  but  is  actually  firmer, 
more  solid,  than  most  other  salt  butter  sold  in  London. 

Comments  are  necessary  upon  these  expressions  of  opinion,  else 
they  might  be  misleading. 

English  dealers  generally  seemed  to  consider  it  necessary  to  find 
some  fault  with  butter  from  the  United  States,  and  as  most  of  them 
were  already  convinced  that  butter  from  this  country  was,  as  a  rule, 
soft  and  briny,  their  criticism  was  very  apt  to  include  these  points. 
Several  of  them  referred  to  other  butters  as  having  the  desirable 
"body"  which  ours  lacked.  But  the  facts,  determined  with  an 
exactness  far  beyond  the  power  of  human  judgment,  did  not  sustain 
these  complaints. 

The  following  is  a  tabular  comparison  of  the  water  and  fat  found 
in  the  butters  embraced  in  the  Department  trial  exports  as  the  result 
of  chemical  analyses  made  in  this  country  and  in  London,  with  the 
same  fact«  as  to  the  comixmition  of  selected  lots  of  the  best  butter  to 
bo  found  in  London  from  nine  foreign  sources.  The  highest  and 
lowest  results  are  given  in  each  case,  as  well  as  the  averages  obtained: 

Comparative  composition  of  butter,  United  States  and  foreigiu 


Batter:  Where  made  and  vrfaere 
analyzed. 


United  states: 

Ainerica^i  analyses 

London  analyseB 

Foreign,  Unitod  States  analyses 


Water. 


Lowest.  Highest.  Arerage. 


Per  cent. 
8.12 
8.08 
8.«3 


Per  cent. 
12.87 
11.78 
15.60 


Per  cent. 
10.85 
10.13 
12.40 


Butter  fat. 


Lowest,  msrhest.  ATerage. 


Per  cent 
84.21 
86.  n 
78.50 


Percent. 
89. 4» 
00.00 
80.27 


PtrcenL 
86.84 
88.  OS 
84.57 


These  figures  show  at  a  glance  the  much  greater  dryness  of  the 
butter  from  the  United  States,  especially  when  determined  by  the 
London  official  analyst,  and  the  sui)erior  richness  of  the  States  in 
pure  butter  fat.     Only  one  lot  of  the  export  butter  showed  less  than 
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85  per  cent  fat  and  none  reached  13  per  cent  water  by  home  analyses. 
The  English  analyst  reported  only  three  cases  above  11  per  o«nt  of 
water,  and  made  an  average  of  over  88  per  cent  fat.  Among  the  for- 
eign butters,  half  were  above  13  per  cent  water  and  only  four  reached 
88  per  cent  of  fat.  The  produce  sent  over  by  the  Department,  there- 
fore, gave  its  buyers  (according  to  English  tests)  three  and  a  half 
pounds  more  of  actual  butter  in  every  hundredweight  than  was  found 
in  the  best  foreign  articles.  The  English  Dorset,  regarded  as  a  stand- 
ard, was  found  carrying  almost  14  per  cent  water  (which  is  not  exces- 
sive) and  only  84^  per  cent  fat.  The  Danish,  constantly  referred  to 
as  a  iMittern,  was  found  by  the  Department  to  average  much  better — 
10.45  per  cent  water  and  86.79  per  cent  fat;  but  this  is  better  than 
given  by  Danish  authorities,  who  claim  the  water  content  of  their 
export  butter  ranges  from  12  to  16  per  cent  and  averages  about  14^ 
per  cent.  There  are  other  points  for  judging  butter  on  a  chemical 
basis.  The  foreign  matter  in  butter  is  represented  by  the  casein,  or 
curd;  of  this,  the  less  the  better.  The  foreign  samples  examined 
contained  from  0.48  to  2.40  i)er  cent  of  casein  (with  sugar,  albumen, 
etc.)  and  averaged  1.03  per  cent.  The  States  butter  exported  con- 
tained 0.33  to  1.30  per  cent  and  averaged  0.81  per  cent.  Besides 
this,  none  of  the  United  States  butter  contained  preservatives  of  any 
kind,  while  all  of  the  foreign  butters,  excepting  the  English,  Danish, 
Finnish,  and  New  Zealand,  were  '*  berated  "  more  or  less,  some  quite 
heavily.  Yet  some  of  the  foreign  butter  was  exceptionally  well  made ; 
and  the  Danish  and  French  particularly,  even  although  in  some 
cases  testing  pretty  high  in  water,  appeared  to  be  dry  and  had  a  tex- 
ture or  body  superior  to  most  of  that  included  in  the  experimental 
exports. 

As  to  the  degree  of  color  preferred  for  butter,  the  opinions  of  mer- 
chants and  consumers  in  London  differ  materially.  It  is  evident  that 
the  London  market  does  not  want  its  winter  butter  colored  much,  but 
in  summer  it  accepts  the  *' natural  Juno  color"  of  grass  butter  with- 
out complaint.  On  the  whole,  the  conditions  in  this  respect  seem  to 
be  about  the  same  as  in  New  York.  It  was  noticeable  that  in  the 
lots  of  foreign  butter  brought  from  Ijondon  as  representative  of  the 
preference  of  that  market  several  were  decidedly  deeper  in  tint  than 
the  average  of  the  best  in  New  York  at  the  same  time.  The  Danish 
packages  were  included  among  those  having  the  most  color.  Where 
complaints  are  made  in  London  of  too  much  color  in  American  but- 
ter, it  may  be  generally  attributed  te  sheer  prejudice  and  not  true 
market  judgment. 

Opinions  as  to  salt  differ  still  more  and  naturally  vary  with  indi- 
vidual taste.  Three  or  four  English  merchants  examining  the  same 
lot  of  States  btitter  separately  gave  as  many  different  judgments  as 
to  the  salting.  And  the  same  critic  declared  one  lot  of  butter  too  salt 
and  another  too  fresh,  when  the  records  of  the  making,  sustained  by 
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chemical  analysis,  proved  the  former  actually  to  contain  less  salt  than 
the  latter.  The  facts  as  to  the  London  market  judgment  in  this  par- 
ticular seem  to  be  that  the  very  best  butter  should  have  no  salt,  and 
that  the  more  salt  butter  contains  the  lower  the  grade  to  which  it  is 
assigned.  Yet  if  butter  is  to  have  any  salt,  from  one-fourth  to  two- 
thirds  of  an  ounce  per  ix>und  will  be  accepted,  as  tastes  vary,  and  the 
average  preference  seems  to  be  for  half  an  ounce,  or  from  2^  to  3  per 
cent  of  salt  remaining  in  the  butter  as  placed  in  market. 

Grading  butter  closely,  or  scoring  it  upon  a  scale  of  points,  is  a 
matter  of  individual  judgment,  but  to  secure  figures  which  have  any 
value  for  purposes  of  comparison,  the  work  must  be  done  by  an  ex- 
pert. Such  a  comparison  of  the  different  lots  sent  to  London  by  the 
Department,  with  the  best  from  other  countries  found  in  that  market, 
was  much  to  be  desired,  made  from  the  British  standpoint  of  perfec- 
tion. As  already  explained,  the  expert  necessary  for  the  purpose  was 
not  to  be  found  in  London.  In  place  of  such  a  comparison  we  only 
have  the  general  expressions  of  merchants;  those  which  have  been 
quoted  are  in  most  cases  very  indefinite  and  contain  no  satisfactory 
comparisons.  The  few  cases  given  and  others  in  which  comparisons 
were  made,  upon  being  merged  in  a  *' composite"  form,  seem  to  place 
the  best  States  butter  as  second  to  the  Danish,  Swedish,  and  best 
French,  and  no  more  than  equal  to  the  best  Irish,  Australian,  and 
Canadian.  Yet  a  good  many  persons  were  entirely  satisfied  with  oar 
butter,  and  the  evidence  is  conclusive  that  it  was  retailed  to  consum- 
ers in  nearly  all  cases  at  the  very  highest  prices  for  butter  containing 
any  salt. 

The  definite  lessons  from  these  transactions  are  not  numerous,  but 
the  following  conclusions  and  recommendations  may  be  deduced,  in- 
cluding some  repetitions  from  the  foregoing  report  upon  the  work: 

The  demand  for  butter  of  good  quality  in  Great  Britain  and  the 
steady  increase  in  this  demand  offers  a  market  for  large  quantities  of 
the  best  creamer}-  product  of  the  United  States. 

The  relative  rates  have  been  such  for  a  number  of  years  in  the  two 
countries  that  during  the  greater  jwrtion  of  every  year  it  is  probable 
that  first-class  butter  can  be  profitably  exjwrted  from  America  to 
England. 

For  a  time,  butter  from  the  United  States  will  be  most  acceptable 
in  British  markets  to  take  the  place  of  the  large  arrivals  of  fresh 
"Colonial"  or  Australian  butter,  which  begin  to  fall  off  in  April  and 
do  not  recur  until  October.  But  this  is  a  secondary  ix>sition  commer- 
cially and  should  not  satisfy  American  ambition.  There  is  no  reason 
why  butter  from  this  country  should  not  compete  successfully  with 
Canadian  and  Australian  butter  in  the  markets  of  the  United  King- 
dom at  all  seasons  of  the  year.  Moreover,  if  the  supply  be  made 
regular  and  the  quality  brought  to  a  standard  which  may  be  easily 
attained  and  maintained,  States  butter  is  certain  soon  to  take  place, 
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in  British  estimation,  as  tlie  equal  of  Danish  and  other  supplies  now 
ranking  first. 

The  disadvantage  of  distance  and  the  difftculties  of  transportation 
can  be  overcome.  At  present  the  facilities  are  better  for  delivering 
butter  in  Great  Britain  from  Canada  than  from  the  United  States. 
Effort  will  be  necessary  to  improve  the  conditions  in  this  respect,  as 
already  explained. 

The  local  requirements  of  markets  in  different  parts  of  England 
and  Scotland  will  have  to  be  further  studied  and  care  taken  to  pre- 
pare butter  especially  to  meet  these  varied  tastes,  in  order  to  insure 
success.  As  a  rule,  the  British  demand  a  butter  freer  from  brine, 
more  waxy  in  texture,  firmer,  or  *' better  in  body"  than  the  average 
"extras"  of  the  American  creamery.  For  export  butter,  more  time 
and  care  in  making  and  packing  are  essential;  less  attention  to 
securing  a  "quick"  high  flavor  and  more  attention  to  good  body. 
The  flavor  may  be  mild,  rather  slow  in  development,  but  should  be 
"clean"  and  uniform  month  after  month. 

It  seems  probable  that  pasteurizing  cream  and  the  use  of  pure  cul- 
tures for  ripening  will  be  well  adapted  to  making  successful  export 
butter,  and  probably  necessary  where  special  skill  in  cream-ripening 
is  lacking.  The  color  in  British  markets  is  permitted  to  vary  some- 
what with  the  season,  but  very  little  artificial  coloring  is  desirable  at 
any  time,  and  natural  grass  yellow  is  generally  regarded  as  too  deep. 
Some  English  markets  prefer  butter  very  pale,  or  a  light  shade  of 
straw  color.  In  salt  there  is  almost  as  much  difference  in  taste  as  in 
our  domestic  markets,  with  a  tendency  there,  as  here,  to  use  butter 
with  less  and  less  salt. 

For  packages,  nothing  is  now  so  acceptable  as  the  rectangular  or 
block  form,  modified  by  a  slight  taper  to  the  four  sides.  The  top  is  thus 
a  little  larger  and  the  contents  can  be  easily  turned  out  ("stripped") 
in  good  shape.  This  pyramidal  form  has  been  adopted  by  the  best 
Irish  creameries.  Next  in  favor  stands  the  cubical  box,  used  for  two 
or  three  years  in  Australia,  Canada,  and  the  United  States.  Then 
follows  the  oblong  box  from  New  Zealand.  All  these  packages  should 
contain,  when  sold,  56  pounds,  or  a  full  half  hundredweight  of  but- 
ter, but  should  not  run  to  57  pounds  or  over.  The  Danish  kiel,  or 
cask,  is  in  special  favor  in  Great  Britain,  simply  because  it  is  recog- 
nized as  meaning  good  Danish  butter.  The  chief  objection  to  the 
American  creamery  tub  has  been  already  stated;  also  the  fact  that 
British  buyers  will  not  quarrel  over  shape  and  style  of  package,  or 
even  its  size,  if  once  convinced  that  the  butter  in  it  suits  them. 

Packages  for  export  should  be  strong  enough  to  stand  a  long  jour- 
ney and  some  hard  usage;  lumber  five-eighths  of  an  inch  thick  is 
none  too  heavy  for  cubical  56-pound  boxes,  or  others  similar.  All 
packages  should  be  well  finished,  with  tight  joints  and  well-fitted 
covers.     Merchants  prefer  covers  fastened  with  screws,  but  these 
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mast  not  exceed  six  in  number,  as  customs  officers  are  impatient,  and 
where  covers  can  not  be  easily  removed  they  break  open  the  packages 
to  be  inspected.  A  better  fitting  cover  for  boxes  than  heretofore 
used,  and  some  simple  but  efficient  fastener,  like  the  tub  clip  or  fas- 
tener, are  needed  package  improvements.  Linings,  sufficient  and 
strong  for  protection,  are  essential.  Burlap  bags  to  cover  packages, 
whether  boxes  or  tubs,  are  advised,  especially  for  exports  made  in  hot 
weather. 

Shrinkage  must  be  provided  for.  The  usual  loss  is  about  one-half 
of  one  per  cent  on  the  net  weight;  the  range  of  los^  one-fourth  to 
three-fourths  of  one  per  cent.  The  Department  investigations  were 
not  conclusive  on  this  point,  but  if  57  pounds  of  weighed  butter  of 
suitable  texture  are  packed  into  an  export  box,  the  net  weight  in  any 
market  of  Great  Britain,  within  a  month's  time,  will  be  pretty  certain 
to  exceed  o(j  pounds  and  avoid  allowance  being  claimed  for  short 
weight. 

Success  will  doubtless  reward  the  enterprise  of  anyone  who  will 
export  fine  butter  in  pound  prints  or  convenient  small  packages  for 
delivery  unbroken  to  consumers,  and  press  it  persistently  in  London 
and  other  good  English  markets,  but  the  desired  end  will  be  slow  to 
reach.  Li  such  a  venture  it  will  be  necessary  to  allow  for  shrinkage 
of  weight  on  every  small  package,  roll  or  print,  as  the  market  laws 
require  full  weight  in  all  commodities  at, retail  and  are  strictly 
enforced. 

Export  butter,  if  it  is  to  have  suitable  transportation  facilities  and 
to  be  retailed  when  two  to  three  weeks  old,  should  be  well  chilled, 
but  not  frozen,  before  shipped  from  the  creamery,  and  then  carried 
to  destination  at  a  temperature  held  between  31°  and  45"^  F.  Care 
should  be  taken  to  avoid  a  rise  above  50*^  at  any  time  before  exposure 
for  retail. 

For  all  lots  less  than  a  carload,  special  arrangements  should  be 
made  in  advance  for  proper  attention  by  agents  of  transportation 
companies,  to  avoid  delay  and  exposure  of  butter  at  transfer  points; 
and  unless  the  dispatch  companies  will  perform  like  service  efficiently 
at  the  place  of  export,  and  foreign  consignees  are  of  proved  reliabil- 
ity, prudence  demands  the  assistance  of  experienced  export  agents  or 
brokers  at  the  seaboard  terminals.  Experienced  exporters  must  con- 
tinue to  conduct  the  bulk  of  our  export  trade  for  a  long  time  to  come. 

It  is  evident  that  successfully  to  introduce  fine  creamery  butter 
from  the  United  States  and  establish  a  demand  for  it  in  British  mar- 
kets, with  full  recognition  of  its  merits,  there  must  be  a  considerable 
period  of  persistent  effort,  during  which  there  wiU  be  some  unsatis- 
factory results.  English  merchants  of  standing  and  in  control  of  a 
reliable  high-class  trade  must  be  interested  in  the  effort  and  induced 
to  act  as  agents  for  States  butter.  These  agents  must  then  be  regu- 
larly supplied  with  butter  uniform  in  quality  and  quantity  and  suit<?d 
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to  the  markets  they  represent  for  seven  or  eight  months  in  the  year. 
The  desired  end  will  be  sooner  attained  if  the  supply  is  continued 
throughout  the  year,  whether  or  not  the  returns  are  satisfactory  for 
all  the  months.  No  regular  demand  can  be  built  up  unless  retail 
merchants  of  a  desirable  class  can  be  continuously  supplied,  so  as  to 
secure  and  hold  customers  for  the  new  line  of  goods;  and  the  condi- 
tions must  be  constantly  insisted  upon  that  the  butter  shall  be  always 
marked,  known,  and  sold  as  produce  of  the  United  States.  In  short, 
States  butter  will  have  to  be  introduced  to  Great  Britain  by  enter- 
prising, persistent,  long-continued  effort,  supplying  only  the  best, 
and  always  as  States  butter,  just  as  a  place  for  American  beef  was 
made  in  those  same  markets. 

The  Department  can  not  establish  this  foreign  trade  in  high-class 
butter  or  even  commence  it;  but  it  may  do  something  toward  ascer- 
taining the  conditions  which  control  such  trade,  present  and  prospec- 
tive, and^^assist  in  making  them  known  to  many  interested  parties. 

The  results  of  the  trials  made  during  the  year  1S97  appear  to  jus- 
tify a  repetition  of  the  experimental  shipments  in  1898  npon  an 
enlarged  scale  and  in  a  broader  field,  to  include,  besides  butter,  other 
perishable  farm  products  wliich  this  country  has  to  sell. 


APPENDIX  I. 


EXPORTS  OF  BUTTER  FROM  THE  UNITED  STATES. 

[Selected  and  representative  fiscal  years,  ending  June  30.] 


Years. 

Poanda. 

Yeara 

Pounds.   1             Years. 

Pounds. 

izao 

470,440 
1,&2,341 
1.630.538 
1.039. 0S4 
1,728,212 
3,785,993 
3,876,175 
7,at0,914 
21,650,892 

'  1870 

2,019,288      188fi_        _ 

10,455,651 

1800 

1  1873 

4,518,844 
6.300,827 
21,527,243 
21,837,117 
38,348,016 
39,236,658 
14,791,305 
21.683.li8 

1890 

!  1891 

1802 

29,71^,043 

1810 

1875 

15,187,114 

1820 

1877 

15,047,216 

mo 

1378 _ 

1879 « 

1880 

.  1S93 

8, 920, 107 

mo 

1  1804 

11,812,093 

I860 

i  1895 

5,596,813 

1960 

1882 

:  1896 

10,373,913 

1865 

1885 

'  1897 

31,345,234 

1 

For  the  twelve  months  ending  December  31, 1896.. 
For  the  twelve  mouths  ending  December  31, 1807.. 


Pounds. 

27,220,218 
30,914,783 
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ANNUAI.  EXPORTS  OF  IMITATION  BX7TTBR  AND  OLBO  OIL  FROM 
THE  UNITXSD  STATES. 


Years. 

Imitation 
batter. 

Oleo  oil. 

Years. 

Imitation 
butter. 

Oleo  oil 

1884 

Pounds. 

1,537,682 

761,938 

928,063 

834,574 

1,729,327 

2,192,047 

2.536,926 

Pounds. 

87,785,159 

87,120,217 

27,729,885 

45,712,985 

30,146,596 

28,102,534 

68,218,008 

1891 

Pounds. 
1,966,743 
1,610,887 
3,479,322 
3,898,950 
10,100,897 
6,063,699 
4,864,361 

Pounds. 
80,231,036 
91,581,708 

1885 

1892 

1880 

1893 

118,988,aO 
128,295.8» 
78,006,873 
103,276.3 

1887 

1894 

1888       

1895 

1889 

1896 

1^90 

1897 

118,506,152 

APPENDIX  III. 
IMPORTS  OF  BUTTER  INTO  THE  UNITED  KINaDOBC 

[For  the  coon  tries  named  and  for  the  stated  calendar  year.] 


Countries. 

1886. 

1890. 

1894. 

1895. 

1896. 

1897. 

United  States 

Cwt. 
42,390 
31,522 

400,556 
1,069,098 

Cwt. 
84,563 
24,318 

824,740 
1,094,097 

Cwt. 

29,996 

20,887 

1,102,498 

1,421,469 

Cwt. 

66.962 

38,949 

1,162,770 

1,667,011 

Cwt. 

141,553 

88,a>7 

1,228,784 

1,679,253 

Cvt 
154,196 

109,406 

Donmark . . 

1,834,728 

Other  countries 

1,619,475 

Total 

1,543,566 

2,027,717 

2,674,836 

2,825,662 

8,087.947 

8,217,801 

APPENDIX  IV. 

LIST  OF  SHIPMENTS,  WITH  DATES  OF  EXPORT  AND  NAMES  OF 
CREAMERIES  AT  WHICH  BUTTER  WAS  MADE  EXPRESSLY  FOR 
THESE  TRIALS. 


Ex- 
port. 

Date. 

Creameries. 

I. 

May    6 

College  Creamery,  State  Agricaltnral  College,  Am^,  Iowa. 
Diamond  Creameries,  Monticello,  Iowa. 
HUlside  Creamery,  Cornish,  N.  H. 

n. 

May  20 

College  Creamery,  Ames,  Iowa. 
Jersey  Hill  Creamery,  Ryegate,  Vt. 

m. 

Jnne  16 

Star  Lake  Creamery,  Strout,  Minn. 
Conway  Creamery,  Conway,  Mass. 

IV. 

July    7 

Hesston  Creamery,  Newton,  Kans. 

V. 

July  28 

Mount  Pleasant  Cooperative  Creamery,  Mount  Pleasant,  Ohio. 
Bentley  &  Son's  Creamery,  Clrclevllle,  Ohio. 
Jensen  Creamery  Company,  Beloit,  Kans. 

VL 

Aug.  25 

Sennett  Creamery,  Sennett,  N.  Y. 
Edmunds  Creamery,  Sherman,  N.  Y. 
Hilton  &  Nlmmo's  Creamery,  Knapps,  N.  Y. 

VII. 

Sept.  15 

HoarJs's  Creameries,  Port  Atkinson,  Wis. 

VIII. 

Oct.     6 

College  Creamery,  Ames,  Iowa. 
Vernon  Creamery,  Rockville,  Conn. 

IX. 

Oct.  27 

Big  Stone  Creamery,  Big  Stone  City,  S.  Dak. 
Star  Lake  Creamery,  Strout,  Minn. 
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APPENDIX  V. 

EZABO>LXS  OF  RBPORT  MADE  UPON  BVBRT  LOT  OF  BUTTER 
PREPAREB  FOR  AND  EXPORTED  B7  THE  DEPARTMENT  OF 
AORICUIaTURE. 

From  CoU^e  Creamery,  Ames,  Iowa.    Lot  A,  of  Export  VIII,  October: 

1.  The  cows  snpplying  milk  to  creamery  are  mostly  gn^ades.    Shorthorn  blood 

predominates. 

2.  During  the  time  milk  was  produced  from  which  this  butter  was  made  the 

cows  were  at  pasture  and  without  additional  feed. 

3.  The  whole  milk  is  hauled  daily  to  the  creamery  by  the  producers,  the  average 

distance  hauled  by  the  patrons  being  about  five  miles. 

4.  The  cream  is  obtained  by  passing  the  milk  through  a  De  Laval  separator 

immediately  after  reaching  the  creamery,  at  a  temperature  of  es'*  F. 

5.  The  average  per  cent  of  fat  in  the  milk  received  is  4,  and  in  the  cream,  as 

separated,  23. 

6.  The  cream  is  cooled  to  To**  F.  and  held  from  twelve  to  eighteen  hours  for 

ripening;  the  temperature  meantime  varies  from  69"  to  75**  . 

7.  A  portion  of  the  cream  was  pasteurized,  and  to  that,  after  cooling  down,  a 

homemade  skim-milk  '*  starter  "  was  added. 

8.  Mann's  test  was  applied  to  determine  acidity  of  the  cream,  and  the  degrees 

noted  as  shown  in  churning  record  below. 

9.  No  coloring  matter  was  used.    One-half  ounce  of  salt  used  per  pound  of 

butter. 

10.  Working:  The  butter  was  worked  two  minutes,  incorporating  the  salt,  then 

allowed  to  stand  in  cool  room  for  eighteen  hours,  worked  a  second  time 
four  minutes,  and  packed  at  once. 

11.  The  skim-milk  from  separator  was  tested  and  showed  barely  a  trace  of  fat. 

The  buttermilk  was  tested  and  showed  one-tenth  of  1  per  cent  of  fat. 

12.  Very  warm  weather  prevailed  during  the  days  this  butter  was  made— about 

70°  F.  in  the  morning,  and  from  85"  to  90°  during  the  midday  hours. 

Churning  report  on  butter  made  for  Export  VIIL 


Information  required. 


Number  and  date  of 
clinrnlng. 


First, 
Sept.  27. 


Second, 
Sept.  29. 


Third. 
Sept.  30. 


Milk  separated  at  degrees  F 

Per  cent  of  fat  in  cream 

Cream  ripened  at  degrees  F 

Acidity  of  cream  at  chorning 

Cream  churned  at  degrees  F 

Battormilk,  temperature  when  drawn,  degrees  F 

length  of  timo  in  churning,  minutes 

Batter  washed,  number  of  times 

Wash  water,  tomi;>crature,  degrees  F , 

Butter  worked,  times 


85 

20 

76 

37.2 

52 

65 

25 

1 
46 

2 


85 
23 
73 


54 
70 

1 

47 
2 


Description  of  packages  as  filled: 

First  churning:  Tubs,  A  1,  A  2;  spruce  boxes,  A  7,  A  8;  poplar  boxes,  A 

13,  A  14. 
Second  churning:  Tubs,  A  3,  A  4;  spruce  boxes,  A  9,  A  10;  poplar  boxes, 

A 15,  A  16. 
Third  churning:  Tubs,  A  5,  A  6;  spruce  boxes,  A  11,  A  12,  poplar  boxes, 

A 17,  A  18. 


Digitized  by 


Google 


110  BUREAU   OF  AinMAL   INIHJSTBY. 

All  packages  of  third  chnrDing,  butter  made  from  pasteurized  cream. 

Packages  parchment  lined:  A  1,  A  2,  A  9,  A  10,  A  17,  and  A  18. 

Packages  lined  with  paraflftne  coating:  A  3,  A  4,  A  11,  A  12,  A  18,  A  14. 

Plackages  covered  with  bnrlap  sacks:  Tnbs,  1, 3, 5;  boxes,  7, 9, 11, 13, 15, 17. 

Weights,  gross  and  net,  of  several  packages  as  per  list  attached. 

Jntter  well  chilled  in  i>ackages  nntil  October  1.  Delivered  to  refiigentor  car 
on  Chicago  and  Northwestern  Railroad  at  Ames,  7  a.  m. ;  waybill  15;  Pennsyivanut 
Railroad  car  41241;  train  No.  38;  weather,  cloudy;  temperature,  69"  P. 

G.  L.  McKay,  Superintendent  Creamerg. 

Ames,  Iowa,  October  2, 1897^ 

APPENDIX  VI. 

PASTBURIZINa  CRBAM  FOR  BUTTBR. 

INTRODUCTION. 

In  connection  with  prei)aring  butter  especially  suited  to  exixjrt,  the  question 
arose  as  to  the  efficacy  of  pasteurizing  cream  for  the  purpose  of  imi»roTing  the 
keeping  quality  of  the  butter  and  also  of  producing  an  article  more  uniform  in 
texture  and  flavor.  Upon  inquiry  it  was  learned  that,  although  several  creameries 
in  different  States  had  made  some  experiments  in  pasteurization  both  of  the  whole 
milk  and  the  cream,  none  had  fully  adopted  the  system  or  acquired  experience 
which  gave  definite  results. 

In  the  course  of  correspondence  on  the  subject  with  different  parties,  the  late 
J.  L.  Hoffman,  president  of  the  Hesston  Creamery  Company,  of  Newton,  Kaos. 
(also  at  that  time  president  of  the  Kansas  State  Dairy  Association) ,  offered  the 
use  of  his  creamery,  with  its  supplies  and  working  force,  for  any  experiments  in 
pasteurizing  which  this  Department  might  wish  to  conduct.  This  location,  in  a 
now  creamery  district,  far  distant  from  large  markets  either  at  home  or  abroad, 
and  subject  to  extremely  hot  weather  during  its  active  butter-producing  season, 
presented  conditions  particularly  favorable  for  such  exx>eriment8. 

Accordingly,  Mr.  J.  H.  Monrad,  of  Winnetka,  111.,  special  field  agent  for  the 
Dairy  Division,  was  detailed  to  proceed  to  Newton,  Kans.,  and  supervise  during 
the  month  of  June  a  series  of  experiments  in  making  butter  for  export  from  cream 
pasteurized  for  the  purpose.  Mr.  Monrad  approved  the  selection  of  the  Hesston 
Creamery  because  it  seemed  desirable  to  make  the  experiments  under  normal  con- 
ditions at  a  creamery  of  average  character.  If  pasteurization  proved  desirable 
under  such  circumstances,  it  would  emphasize  the  usefulness  of  the  practice  more 
than  if  much  better  results  were  obtained  from  exi)eriments  at  a  carefully  man- 
aged dairy  school  or  at  some  new  and  perfectly  equipped  creamery. 

Considering  season,  place,  and  general  conditfons,  it  was  not  expected  to  make 
butter  of  the  highest  x^uality,  but  a  good  article  was  sought,  suitable  for  exiKirt, 
and  opportunity  to  make  fair  comparisons  in  the  quality  when  fresh,  and  in  the 
keeping  properties,  of  considerable  quantities  of  butter  made  from  the  same  lot  of 
cream,  under  good  control,  partly  treated  by  usual  factory  methods  and  partiy 
pasteurized. 

Recognizing  the  difficulty  of  obtaining  cold  water  in  E^ansas  for  cooling  cream 
at  separating  stations  and  keeping  it  at  a  proper  temperature  during  the  haul  to 
the  central  factory,  Mr.  Monrad  had  made  the  original  suggestion  at  the  State 
dairy  convention  at  Abilene  (189ft)  that  it  might  be  expedient  to  heat  cream  at 
stations  immediately  after  separating,  or  to  separate  at  a  high  temperature  and 
haul  the  cream  hot  to  the  main  factory,  where  pasteurization  might  be  completed. 
Mr.  Monrad  was  authorized,  in  connection  with  the  other  work  proposed,  to  make 
a  practical  test  of  this  suggestion. 
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The  ftiU  report  of  this  work  follows.  Although  the  bulk  of  bntter  made  in  these 
experiments  jmsaecl  at  once  out  of  his  possession,  was  shipx)ed  to  New  York,  and 
thence  exx>orted  to  London,  the  data  regarding  it  was  preserved  and  fnmished 
to  Mr.  Monrad  to  embody  in  his  report. 

It  is  not  felt  that  the  results  of  these  experiments  in  Kansas  are  at  all  concln- 
sive,  but  they  constitute  an  instmctiYe  contribution  to  experience  in  x>astearizing 
for  making  butter  daring  the  early  stages  of  this  practice  in  America. 

H.  E.  A. 

Record  of  Experimenta  in  Pasteurisation  made  at  the  Heaston  Creamery, 
Newton,  Kans.,  June,  1897. 

By  J.  H.  Monrad, 
Special  Agent  of  Dairy  Division,  Bureau  of  Animal  Industry » 

Pasteurizing  cream  for  butter-making  can  not  in  itself  be  properly  called  an 
experiment,  as  the  practical  benefit  of  this  system  was  Jong  ago  proved  in  Den- 
mark and  elsewhere.  But  the  work  to  be  here  reported  was  truly  experimental 
under  the  conditions  which  existed  and  bore  upon  it. 

My  first  duty  was  to  select  the  apparatus  needed  and  set  it  up  at  the  creamery. 
From  prerious  study  of  the  subject,  I  at  once  discarded  all  tank  heaters  and 
Bought  *' continuous"  appliances  as  being  the  only  ones  practical  for  creamery 
use.  Of  these  but  two  were  found  on  the  market,  being  made  and  sold  by  A.  H. 
Barber  &  Ca  and  by  the  De  Laval  Separator  Ck>mpany.  Each  firm  generously 
placed  an  outfit  at  my  service,  free  of  charge.  These  were  forwarded  to  New- 
ton, and  I  followed,  reaching  that  place  the  8th  of  June.  Before  reporting  the 
experiment  I  give  herewith  a  short  description  of  the  creamery  and  its  regular 
syston  of  butter-making. 

THE  NEWTON  CREAMERY. 

The  milk  is  taken  from  an  elevated  driveway  and  dumped  into  the  weigh  can, 
which  is  on  a  small  platform,  high  enough  to  run  it  into  the  milk  tat.  The  latter 
is  on  a  lower  and  larger  platform  in  the  separator  room ;  on  the  same  platform 
is  also  the  cream  vat  for  receiving  the  cream  from  the  ten  skimming  stations 
connected  with  this  factory. 

Prom  the  receiving  vat  a  l^-inch  pipe  8  feet  long  conducts  the  milk  to  the  milk 
heater  and  thence  to  the  separators.  There  are  two  separators  of  the  Alpha  No.  1 
pattern,  which  are  on  the  same  level  as  the  cream  room.  The  door  to  the  latter 
is  near  the  separators  and  the  cream  is  carried  in  10-gallon  cans  to  the  ripening 
vats  in  that  room. 

In  the  separator  room  is  the  wash  tank,  the  IS-horsepower  engine,  and  a  No.  3 
Barber  refrigerator  compressor.  The  boiler  room,  with  a  20-horsepower  boiler,  is 
on  a  lower  level,  and  stfll  lower  is  the  cellar.  Here  is  the  churn  room  with  two 
combined  chums  and  workers  (a  Disbrow  and  a  Fargo)  and  also  a  Mason  worker. 
Abo  in  this  basement  and  under  the  cream  room  is  the  printing  room,  14  by  13 
feet;  an  ante-storage  room,  14  by  8  feet;  and  the  refrigerator,  14  by  15  feet— all 
cooled  with  direct  expansion  coils. 

In  the  chum  room  the  floor  is  of  fine  flagstones,  but  not  being  laid  in  cement 
some  of  the  smell  in  the  room  may  have  been  caused  by  seepage  into  the  sand  on 
which  the  stones  rest.  In  one  comer  is  a  sink  hole  from  which  the  buttermilk,  as 
well  as  washings,  etc.,  ate  pumped  into  two  large  elevated  tanks  outside;  from 
these  the  washings  are  hauled  and  scattered  over  a  field,  the  city  authorities  hav- 
ing prohibited  the  use  of  an  adjacent  sluggish  creek  as  means  of  drainage.  This 
is  not  only  a  very  unlucky  situation,  but  an  expensive  arrangement,  and  the 
owners  have  a  very  difficult  problem  to  solve.    Indeed,  the  solution  may  lose  the 
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town  of  Newton  the  creamery,  with  its  appendix  of  a  large  cash  trade  from  tlie 
patrons,  as  it  would  be  cheaper  to  build  anew  elsewhere  than  to  provide  a  prirate 
sewer  for  a  long  distance. 

Above  the  chum  room  and  just  opposite  and  on  the  same  level  as  the  separators 
is  a  storage  room  and  in  it  the  pump  which  raises  the  drainage  to  the  outside 
tanks.  This  room  was  the  only  space  available  for  the  pasteurizing  apparatus, 
and  the  smell  from  the  pump  was  kept  down  by  repeated  rinsings  with  limewater. 
The  creamery  company  kindly  allowed  me  to  pull  down  the  partition  between  this 
and  the  separating  room,  giving  better  access  and  more  fresh  air. 

The  cream  room,  15  by  85  feet,  is  newly  built,  well  insulated,  and  has  a  brine 
tank,  0  by  11  feet  and  80  inches  deep,  suspended  close  under  the  ceiling.  The  tem- 
perature of  this  room  was  from  52°  to  55° '  during  the  week,  running  up  to  60*^  or 
62**  Sunday  evening  when  the  compressor  had  not  run  after  12  o'clock  Saturday 
night.  In  this  room  are  ten  vats  U-formed,  made  of  tinned  copper;  they  are  10^ 
feet  long  and  2  feet  wide  and  hold  about  1,500  pounds.  There  are  no  cooling 
jackets  to  the  vats,  and,  cooling  by  air  being  too  slow,  ice  is  put  directly  into  tiie 
cream.  The  vats  are  placed  one  a  little  higher  than  the  other,  so  that  enough  slant 
may  be  given  to  the  conductor  which  leads  the  cream  to  the  chums  below.  A 
rotary  pump  circulates  the  brine  (when  desired)  through  a  Bair  copper  cooler, 
and  over  this  the  cream  flows  between  the  receiving  tank  and  the  vats  in  the 
cream  room. 

In  one  test,  the  cream,  flowing  at  the  rate  of  about  1,200  pounds  per  hour,  was 
cooled  10°,  but  the  company  has  secured  two  more  coolers  of  same  size  and  will 
thus  have  better  control  of  cream  received  from  outlying  stations. 

The  system  of  ^working  is  as  follows:  At  6  a.  m.  the  day  force  arrives.  W.  S. 
Andis  takes  charge  of  the  boiler,  engine,  compressor,  and  the  separators.  S.  W. 
Hank  receives  the  milk,  which  comes  in  slowly  at  first,  and  so  much  so,  indeed* 
that  it  is  often  half  past  8  before  separating  can  begin.  In  the  cellar  the  chief 
butter  maker,  D.  S.  Brandt,  prepares  for  work  in  the  printing  room,  while  his  son 
makes  shipping  boxes,  and  in  the  chum  room  J.  R.  Lewellen  and  N.  P.  Reed  take 
turns  at  churning  and  helping  in  the  printing  room.  As  a  rule,  the  churns  are 
full  of  cream  in  the  morning  and  often  one  has  been  already  churned  by  the  night 
man,  C.  S.  Stouffer. 

Let  us  first  follow  the  work  of  Mr.  Andis.  He  starts  the  deep- well  pump,  which 
gives  an  alkaline,  salty  water,  and  runs  this  over  the  Bair  cream  cooler,  filling 
one  of  the  cream  vats  with  water  at  52^  or  54**,  ready  to  be  used  for  washing  the 
butter  by  running  it  into  the  churns  by  the  cream  conductor.  He  starts  the  sep- 
arators and  carries  the  cream  into  the  vat,  where  it  is  allowed  to  cool,  ripening 
without  a  *' starter."  About  11  o'clock  the  sei)arating  is  finished  and  then  he 
cleans  his  separators.  In  the  afternoon  he  helps  Mr.  Hank  in  cleaning  the  cream 
cans  as  they  come  in. 

The  first  load  of  cream  arrives  at  1.80  or  2  p.  m.  and  is  dumped  through  a  large 
fine  wire  strainer  into  the  receiving  vat  and  run  over  the  cooler,  being,  as  a  mle, 
reduced  to  66°  or  70°.  This  is  also  allowed  to  ripen  without  a  starter,  and  is 
indeed  often  half  ripe  before  it  arrives ;  acidity  in  one  case  was  21.5  cc.  When 
there  is  any  half-churned  lumpy  cream  left  on  the  strainer  it  is  melted  in  a  water 
bath  and  stirred  into  the  cream. 

The  rest  of  the  afternoon  is  occupied  by  the  two  men  named  in  receiving  cream, 
cleaning  cans,  and  cleaning  upstairs.  Mr.  Andis  also  has  his  boiler  and  engine, 
etc.,  to  attend  to. 

The  night  man  keeps  the  compressor  running  and  receives  cream,  which  comes 
in  as  late  as  midnight,  washes  the  cans,  and  cools  the  cream  by  putting  crushed 
ice  in  it  and  stirring.    This  cream,  as  a  rule,  stands  at  55°  or  56°  in  the  morning. 


Fahrenheit  thermometer  in  all  cases  in  this  report. 
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at  which  temporatare  it  is  run  into  the  chnms.  The  acidity  of  the  cream  churned 
the  first  day  of  my  visit  was  20  to  23  cc.  by  the  test.  The  buttermilk  was  60"  to  61% 
showed  an  acidity  of  31  to  83  cc,  and  was  quite  salt  from  the  previous  churning. 

After  drawing  the  buttermilk,  the  granules  are  washed  with  the  water  cooled 
as  described  above,  salted  with  one  ounce  salt,  and  worked  in  the  chum  from  two 
and  a  half  to  three  minutes.  It  is  then  left  thirty  to  sixty  minutes  and  given  a 
second  working,  this  time  six  to  eight  revolutions  on  the  Mason  worker,  and  then 
either  imcked  in  tubs  or  boxes  or  taken  to  the  other  room  to  be  made  into  prints 
or  rolls.     The  refrigerator  is  kept  at  about  42**. 

I  at  once  set  about  ascertaining  the  acidity  of  the  milk  as  delivered  at  the 
creamery  and  the  general  conditions  there  under  which  the  work  must  be  done. 
To  my  great  regret  both  were  found  less  satisfactory  than  expected.  The  acidity 
of  the  milk  as  determined  by  the  Mann  test  (one- tenth  normal  to  50  cc.)  varied 
from  9  cc.  to  20  cc.,  the  average  of  the  last  in  the  vat  being  16  cc.  But  the  cream 
as  it  came  from  the  separator  showed  8.5  cc.  at  10  a.  m.,  9.6  cc.  at  11.15  a.  m.,  and 
10.6  cc.  at  noon,  when  the  separating  was  finished;  consequently  I  had  no  fear  of 
being  unable  to  pasteurize  it. 

The  creamery  possesses  an  ice  machine  and  has  a  very  fine  cream  room,  but 
part  of  the  building  is  old  and  the  chum  room  is  located  in  the  basement,  where 
the  air  is  musty.  I  saw  no  way  of  giving  pasteurization  a  i)erf  ect  test  unless  a 
complete  annex  was  newly  built  and  equipx>ed,  but  undertook  to  improve  existing 
conditions. 

On  the  14th  we  unpacked  and  commenced  placing  the  apparatus,  and  I  also 
tested  the  milk  and  cream  for  acidity.  The  temperature  in  the  shade  was  95°  and 
the  acidity  of  the  first  can  of  cream  was  9  cc,  the  second  10  cc,  the  fourth  12  cc, 
and  the  last  14  cc.  The  smell  in  the  churn  room  was  somewhat  improved  by  the 
use  of  lime  and  an  improved  ventilating  fan  in  one  window,  but  anyone  con- 
versant with  pasteurization  will  acknowledge  I  had  a  right  to  be  discouraged. 

Indeed,  I  wrote  to  Jensen  Bros.,  of  Beloit,  Kans.,  asking  them  to  let  me  know 
the  acidity  of  their  cream,  whether  the  conditions  were  right  at  their  creamery, 
and  whether  I  would  be  welcome  if  I  decided  to  move  there.  This  was  done 
pending  the  effect  of  the  following  circular  letter  which  I  sent  to  the  patrons  of 
the  HesBton  Creamery  Company : 

Newton,  Kans.,  June  15 ^  1897, 
To  the  patrons  of  Heaston  Creamery: 

Dear  Sirs:  The  Agricultural  Department  at  Washington  is  about  making  an 
experimental  shipment  of  butter  from  this  creamery. 

In  order  to  give  it  keeping  quality  the  cream  is  to  be  i)a3teurized  (heated  to  160' 
and  cooled). 

I  regret  to  say  that  I  find  nearly  all  the  milk  delivered  too  sour  for  this  pur- 
pose, and  hence  I  ask  the  favor  of  your  help  for  two  weeks  by  taking  a  little  extra 
care. 

First,  in  cleanliness  in  milk;  next,  in  the  care  of  the  cans.  They  should  be 
emptied  at  once  and  rinsed  with  cold  or  lukewarm  water,  then  scrubbed  with 
Boda  or  lye  water,  rinsed  again,  and  finally  rinsed  with  boiling  water  and  placed 
without  wiping  in  a  slanting  position  (bottom  up)  where  the  air  is  pure. 

Same  care  should  be  taken  m  cleaning  milk  pails,  strainers,  etc. 

When  milking,  place  the  shipping  can  in  cold  water  and  leave  the  cover  off, 
stirring  often,  until  the  milk  is  as  cold  as  the  air,  then  cover. 

The  morning's  milk  should  also  be  cooled,  even  if  only  for  twenty  minutes.  If 
stirred  or  dipped,  that  will  be  a  great  help. 

When  hauling  the  milk  cover  the  cans  with  a  wet  blanket  and  keep  it  wet  until 
delivered. 

By  doing  this  you  will  serve  your  own  interest  and  not  compel  me  to  give  up 
the  experiment  and  report  that  the  Kansas  farmers  can  not  deliver  milk  sweet 
enough  for  this  purpose. 

Hoping  yon  will  help  me  all  you  can  for  a  couple  of  weeks,  I  remain, 
Yours,  truly, 

J.   H.    MONRAD. 

Field  Agent,  Dairy  Division,  U.  S.  Department  of  Agriculture, 
10317 8 
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Meanwhile  I  tried  to  pasteurize  the  cream  ats  it  was  and  made  some  preliminju^ 
chnmings,  the  details  of  which  will  be  given  later. 

From  Jensen  Bros.  I  received  by  wire  a  hearty  invitation;  bnt  the  f<dlowii3g 
letter  showed  me  that  the  average  condition  of  the  milk  received  at  Beloit  ^ras 
no  better  than  at  Newton : 

The  Jensen  Creamery  Company  (Established  1894), 

Beloit y  Kans, ,  June  17, 1S07, 
Mr.  J.  H.  MONRAD,  Netcion,  Kans. 

Dear  Sir:  Your  letter  of  June  16  received,  and  note  all  you  say.  I  wired  yon 
this  morning:  ''Come  here  sure;  wiU  do  everything  to  make  the  expenrneota 
success;  have  a  pasteurizer."  Of  course,  we  will  have  some  difficulties,  but  ire 
will  arrange  it  all  right.  We  don't  take  milk  on  Sundays  generally,  but  should 
think  we  could  for  this  puri)08e  and  have  the  whole  creamery  to  our  disposal 
during  the  experiment.  We  will  have  plenty  of  milk,  as  we  receive  40.000  pounda 
per  day  here,  and  I  could  notify  our  best  customers  to  fetch  that  day.  I  have  Mann's 
acid  test.  I  tested  the  cream  from  the  separator  this  morning  and  it  took  12  cc 
to  give  it  the  red  color.  This  sample  cream  was  taken  at  about  10  a.  m.  Yester- 
day and  last  night  we  had  thunder  and  cyclone  weather,  it  being  over  100'  and  a 
warm  wind  blowing.  Under  ordinary  conditions  we  can  get  the  cream  all  light. 
We  are  pasteurizing  50  gallons  every  da^  for  a  starter,  and  sterilizing  all  our 
skim  milk.  Ought  to  be  able  to  pasteurize  the  cream.  We  have  not  got  a  small 
cream  vat,  but  can  get  one.  We  have  got  a  regular  cream  cooler.  Will  help  yon 
myself  and  supply  whatever  you  need.  Have  got  pipe- fitting  tools  and  fittings. 
Hope  that  you  will  decide  to  come  here,  as  I  am  very  much  interested. 
Yours,  very  truly, 

The  Jensen  Creamery  Company, 
By  W.  F.  Jensen. 

While  we  might  have  selected  the  best  milk,  it  would  not  fill  the  demand  for  a 
practical  test  if  we  did  so.  Hence  the  only  choice  was  to  give  up  the  experiment 
or  try  it  under  the  existing  conditions.  Although  it  was  evident  that  the  best 
results  could  not  be  obtained  under  these  circumstances,  the  condition  of  the  cream 
(testing  as  high  as  13  cc.)  after  being  pasteurized,  enconn^ed  me  in  the  belief 
that  some  practical  value  might  be  extracted  for  the  benefit  of  the  creamery  men, 
even  if  the  butter  made  under  my  direction  did  not  score  high  enough  to  be  credit- 
able. I  was  also  encouraged  by  having  read  the  claims  made  by  some  experi- 
menters in  this  country  that  improvement  resulted  from  pasteurizing  cream 
gathered  twice  a  week,  and  completely  sour. 

As  will  be  seen,  the  work  done  here  under  my  direction  is  nothing  more  than 
can  be  easily  done  at  any  creamery  having  plenty  of  ice  or  a  refrigerating 
machine ;  indeed,  it  was  more  difficult  here  than  it  would  be  if  the  creamery  was 
pasteurizing  regularly  from  day  to  day. 

setting  up  thb  apparatus. 

It  was  hoped  to  arrange  the  pasteurizers  so  as  to  catch  the  cream  from  the 
separators  and  run  it  directly  over  the  occurs,  but  this  could  only  bo  done  by 
using  a  dark  comer  in  the  chum  cellar,  where  the  air  was  not  good  enough  to 
expose  the  cream  on  the  coolers,  and  where  the  heat  from  the  heaters  would  le 
objectionable.  I  also  suspected,  what  was  proved  later  on,  that  both  machines 
were  of  too  great  capacity  for  the  heat  to  be  kept  down  between  ISS*"  and  165**. 
Consequently  the  storage  room  was  selected,  just  opposite  the  separators,  and  we 
removed  the  partition. 

The  Barber  apparatus  was  placed  as  shown  in  fig.  4,  the  only  difference  being 
that  there  were  four  Bair  coolers  instead  of  three. 

The  heater,  a  cross  section  of  which  is  shown  in  fig.  5,  consists  of  a  cast-iron 
base  /,  in  which  a  turbine  flyer  { ff )  ia  inserted  and  driven  by  steam  from  the 
pipe/s.  It  also  has  a  pipe  Ttor  the  exhaust,  but  this  is,  as  a  rule,  closed  by  the 
damper  A',  when  not  less  than  1,000  i>ounds  of  milk  per  hour  is  treated. 
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6^  is  a  galTanized  cyHndqr  riTeted  to  the  base  and  provided  with  an  annular  tin 
gatter  H,    JDia  &  slightly  conical  tinned  copper  drum  soldered  to  a  tinned  brass 


Fig.  4.— Barber  pasteurizin^r  and  cooling  apparatus. 

bottom  with  a  spindle  which  fits  in  the  cup  C,  revolved  by  the  turbine  flyer y/,  run- 
ning on  ball  bearings.    Drum  D  is  strengthened  by  a  hoop  at  the  top,  into  which 


14 


Fig.  5.— C*ro68  section  of  heater  for  Barber  apparatus. 

is  riveted  a  cross  (r)  of  four  rods,  which  again  brace  the 

1-inch  pipe  P  that  acts  as  spindle  for  the  drum.    The  cylin- 

to  (?  has  a  flat  cover  with  a  crossbar  B,  which  is  held  in  Cro»%S«eU»xWM 

position  by  two  thumbscrews  wi.    In  the  center  of  this  bar  is      ^^°- «  -B**!"  cooler. 
the  upper  bearing.    The  cream  enters  at  P  (the  hollow  shaft)  and  is  distributed 
from  four  holes  at  the  bottosif  but  the  chamber  M  (which  was  designed  for  hold- 


Digitized  by 


Google 


116  BUBEAU   OP   ANIMAL   INDUSTBY. 

ing  back  any  possible  dirt  when  heating  new  milk)  ia  not  used  in  the  cream 
heater.  The  cream  flows  in  a  thin  film  all  the  way,  as  shown  by  the  arrows,  and 
is  thrown  into  the  gutter  H^  leaving  through  the  8x>ont  arranged  with  a  thermom- 
eter at  Z.  The  exhaust  steam  from  the  flyer  ff  passes  up  through  six  holes  osc 
into  the  cylinder  and  is  the  usual  medium  for  heating  the  drum  Z>.  The  pipe  8 
supplies  direct  steam  for  this  purpose,  in  addition,  if  needed. 

I  had  no  regulating  cup,  and  simply  placed  a  tin  can  holding  about  16  gallons 
on  a  shelf  above  the  heater  and  ran  the  milk  from  that  through  a  faucet  with  a 


Fio.  7.— The  De  Laval  pasteurizing  and  cooling  apparatus. 

pointed  nozzle  which  fitted  into  the  hollow  spindle.  Into  this  can  we  had  to  dump 
the  cream,  and  the  uneven  pressure  thus  created  made  constant  watching  a  neces- 
sity, in  order  to  keep  an  even  temperature.  The  apparatus  should  not  be  used 
without  a  regulating  cup  of  some  kind  like  those  used  for  separators. 

The  Bair  cooler  (fig.  6)  is  in  this  case  8  feet  long  and  18  inches  wide,  like  a  wide, 
shallow  gutter  with  a  corrugated  bottom,  shown  in  the  cross  section  NM,  and  a 
double  bottom  where  the  cooling  water  circulates  in  an  alternating  current, 
caused  by  the  partitions  PP,  The  water  flows  as  shown  by  the  arrows  on  the 
sketch,  entering  at  W  and  escaping  at  A.  The  milk  or  cream  flows  over  the  top 
and,  of  course,  in  the  opposite  direction. 
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These  coolers  were  given  a  drop  of  only  abont  2  inches,  having  a  total  drop  from 
beater  spoat  to  the  cooler  spoat  of  18  mches.  The  two  opper  coolers  were  made 
of  tin  and  connected  with  the  overflow  from  the  condensing  tank  of  the  refriger- 
ator, the  water  showing  from  80"  to  85'*,  and  the  two  lower  (made  of  copper)  were 
connected  with  the  Bair  cooler  in  the  cream  room  and  the  rotary  pump,  so  that 
brine  conld  be  tnmed  on  at  will.  The  brine  was,  as  a  rule,  at  a  temperature 
between  30'  and  82^ 

The  De  Laved  apparatus, — This  neat  and  well-made  apparatus,  imported  from 
Sweden,  was  placed  next  to  the  Barber  in  a  similar  manner,  as  shown  in  fig.  7. 
Soon  after  it  became  necessary  to  remove  it  to  a  sMmming  station. 

The  heater,  a  cross  section  of  which  is  shown  in  fig.  8,  is  explained  by  the  fol- 
lowing key: 


Fio.  8.— Cross  section  of  heater  for  De  Laval  pastenrizing  apparatus,  with  connecting  pipes. 


A— Cover. 

B— Nut  for  halls. 

C— Steel  halls. 

D— Discbarge  pipe  for  milk. 

E— Pipe  union. 

F-Milk  can. 

G— Mantle. 

H— Stirrer. 


I— Three-eighths-inch  valve. 

J— Tubular  shaft. 

K-Shaft. 

L— Manometer  (pressure  gauge). 

M— Three-fourths-inch  valve. 

N— Turbine  housing. 

O— Pipe  union. 

P— Turbine. 


Q— Bottom  plate. 

R— Feed  pipe  for  milk. 

U— Footstep  bearing. 

V— Milk-outlet  faucet. 

X— Steel  ball  for  bearing. 

Y— Outlet  tube. 

Z— Center  for  stirrer. 


In  operating  this  apparatus  the  cream  and  the  steam  are  turned  on  at  the  same 
time,  and  when  a  pressure  of  45  pounds  is  maintained  the  right  speed  of  the 
dasher  (stirrer)  If  is  obtained.  When  finished,  the  remaining  cream  (about  5  or 
6  gallons)  is  drawn  out  by  the  faucet  (outlet  tube)  Y,  No  oiling  is  required,  as 
the  bearing  runs  in  water  from  the  condensed  steam,  which  is  held  back  by  a 
water  lock.    Direct  steam  may  be  applied  by  the  valve  L 

Thtf  disk  cooler,  which  is  shown  in  fig.  7  as  accompanying  the  De  Laval  pasteur- 
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izer,  has  a  distributing  cup  considerably  smaller  than  the  one  shown  in  fig.  7,  and 
it  is  at  the  same  time  to  some  extent  a  regulating  cup,  as  it  may  be  adjosted  to  dis- 
tributing various  quantities  of  cream.  The  cooler  is  really  more  like  the  one 
shown  in  fig.  9,  and  consists  of  a  series  of  disks  over  which  the  cream  flows  in 

thin  sheets,  the  cooling  water  (in  this 
case  brine)  flowing  inside  the  hol- 
low disks  from  the  bottom  to  the  top. 
When  the  under  vessel  is  placed 
fairly  level,  the  cooling  cylinder  may- 
be leveled  perfectly  by  the  three  set 
screws  in  its  supports. 

This  cooler  was  also  connected 
with  the  brine  tank  and  pump,  and, 
small  as  it  is  (only  l^  inches  in  di- 
ameter and  14  inches  high,  with 
eight  disks  and  a  total  drop  of  24 
inches),  its  cooling  capacity  aston- 
ished all  who  saw  its  work. 

PRELIMINARjr  CHURNINQS. 

As  it  seemed  unlikely,  at  the  first 
attempt,  to  do  justice  to  either  the 
system  or  the  apparatus  used,  under 
theee  conditions,  novel  and  far  from 
perfect,  1  arranged  for  a  few  prelim- 
inary chumings,  and  Messrs.  A.  H. 
Barber  &  Co.  kindly  consented  to 
take  the  butter  from  these  chumings 
and  keep  it  for  tests  as  to  keeping 
quality,  I  agreeing  to  stand  half  of 
Fia.  a— Elevation  of  disk  coolerrwith  aection       whatever  loss  might  result. 

through  the  two  upper  disks.  jri^st  churning,— June  17  the  first 

four  10-gallon  cans  of  cream  separated  at  the  factory  were  pasteurized  on  the  Barber 
outfit,  the  temperature  being  kept  between  155**  and  165°  and  cooled  to  62\  The 
acidity  of  the  first  can  was  9  cc.  and  of  the  fourth  14  cc.  At  11  a.  m.  the  pasteur- 
ized cream  was  dumped  in  a  small  cream  vat  (with  cover)  placed  in  the  cream 
room  and  10  per  cent  of  a  starter  made  (according  to  directions)  from  Hansen's 
lactic  ferment.  The  acidity  of  this  starter  was  54  cc,  and  the  flavor  did  not  suit 
me  perfectly  (having  been  developed  at  too  high  a  temperature) ,  but  I  had  to  use  it. 
At  6  p.  m.  the  pasteurized  cream  tested  17  cc.  acid  at  G2'',  and  next  morning  dO 
cc.  Having  cooled  it  to  55^  with  crushed  ice  in  the  cream,  it  was  churned  in  48 
minutes,  the  buttermilk  being  59%  with  an  acidity  of  30  cc.  It  was  washed  once 
with  the  deep-well  water,  cooled  at  54°,  and  salted  and  worked  in  the  manner 
usual  at  the  creamery.  The  only  precaution  taken  was  to  rinse  the  chnm  and 
butter  worker  with  iced  limewater,  of  which  I  had  two  barrels  prepared. 

It  may  be  in  order  here  to  put  in  a  strong  plea  for  a  more  common  use  of 
limewater.  Get  a  barrel  or  hogshead  and  fill  with  clean  water;  stir  into  this 
unslaked  lime  enough  to  make  an  inch  or  two  of  sediment  form  after  settling; 
stir  up  two  or  three  times,  then  let  it  settle,  and  use  when  clear  as  crystal.  Rinse 
everything  used  with  this,  after  the  usual  cleaning  and  before  using ;  and  never 
mind  what  adheres  to  the  churn  after  draining,  as  it  will  not  hurt  the  butter.* 


*  The  cleansing  properties  of  lime  and  limewater  can  not  be  doubted.  But  this 
advice  to  add  more  or  less  limewater  to  cream  in  the  chum  ought  to  be  further 
explained  and  qualified.— H.  E.  A. 
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This  bntter  i^as  salted  with  one  oimce  of  salt  per  pound  and  packed  in  60-ponnd 
tnbs.  It  was  scored  by  Messrs.  Barber  and  Mittelstadt  on  the  28th  of  June 
on  this  scale :  Flavor  50,  grain  80,  color  10,  salt  10= 100  points.  Marked :  Flavor 
44,  grain  29,  color  10,  salt  10=93  points. 

Second  churming. — June  18,  the  best  milk  I  found  for  pasteurizing  for  starter 
tested  12  cc.  This  time  I  took  every  other  can  of  cream  from  the  separator,  and 
my  fourth  can  had  14  cc.  acid;  the  pasteurized  cream,  before  adding  the  starter, 
was  12  cc.,  and  63**  in  temperature.  The  starter  used  had  an  acidity  of  49  cc. 
and  showed  a  little  better  flavor  than  on  the  day  previous. 

At  5.30  p.m.  the  temperature  of  the  cream  was  62"  with  17  cc.  acidity,  and  the 
next  morning  (5  o'clock)  the  same  temperature  with  an  acidity  of  26  cc.  Cooled 
with  ice  in  the  cream  to  48**,  but  the  chum  heated  it  up  to  6d°  by  the  time  gas 
was  let  out,  and  it  churned  in  twenty-five  minutes,  buttermilk  being  56^  with 
acidity  of  only  29  cc.  It  was  worked  and  salted  the  usual  way,  and  scored, 
June  28,  flavor  45,  grain  29,  color  9i,  salt  10  =  93|  points. 

I  believe  that  the  higher  acidity  produced  a  gain  of  one  point  in  flavor. 

A  tub  made  from  the  unpasteurized  cream  of  same  day  *s  separating  (every  other 
can)  scored  44,  28i,  9, 10=91i  points. 

July  1,  Mr.  Sleighton,  of  Manchester,  and  Mr.  Barton,  of  Chicago,  looked  at 
these  two  tubs,  and  while  Mr.  Sleighton  thought  there  was  not  much  difference, 
Mr.  Barton  declared  the  pasteurized  to  be  considerably  better  than  the  other. 

July  2,  Mr.  W.  D.  Collyer,  of  Chicago,  scored  them  97  and  97^,  giving  one- 
half  point  in  favor  of  the  unpasteurized  on  flavor. 

Third  churning.— On  the  19th  there  was  a  little  improvement  in  the  milk,  some 
of  the  patrons  having  evidently  taken  notice  of  my  circular  letter.  The  milk 
used  for  starter  tested  only  10  cc  The  cream  from  9  to  13  cc. ,  and  this  was  heated 
to  160°  in  the  De  Laval  heater  a^d  cooled  to  68*^,  this  being  the  lowest  the  cooler 
could  bring  it  at  the  flow  (1,200  pounds  per  hour)  needed  to  keep  the  temperature 
down  to  160\ 

As  no  work  is  done  at  this  factory  on  Sundays,  I  ran  tMb  cream  over  the  cooler 
twice,  getting  it  down  to  51**,  The  pasteurized  cre€im  showed  11.5  cc.  acidity  at 
2  p.m.,  and  Sunday  at  10  a.m.  12  cc.,  temperature  56^.  At  5.80  p.m.  the  cream 
room  was  59",  the  pasteurized  cream  56"*,  with  18.5  cc.  acid,  while  the  regular 
corresponding  cream  was  51",  with  26.5  acid. 

Monday  morning  the  acidity  was  26  cc. ;  the  cream  was  cooled  but  not  churned 
till  2  p^m.  (when  the  acidity  was  27  cc.)  at  a  temperature  of  55".  It  took  one 
hour  and  seven  minutes  to  chum,  and  the  buttermilk  was  58",  with  33  cc.  acidity. 

A  tub  was  selected  by  the  butter  maker,  Mr.  Brandt,  from  his  regular  product 
of  the  day,  to  compete  with  this  churning,  and  the  comparative  scoring  of  these 
two,  June  28,  was  as  follows: 

Pasteurized — flavor  45^,  grain  29,  color  9^,  salt  10  =  94  points;  regular— flavor 
42i,  grain  28,  color  9i,  salt  10  =  90  points.  On  July  2  Mr.  Collyer  scored  them 
with  this  result:  Pasteurized— flavor  41,  grain  30,  color  9,  salt  10  =  90  points;  regu- 
lar—flavor 40,  grain  30,  color  9,  salt  10  =  89  points. 

Fourth  churning,— The  milk  delivered  Monday,  June  21,  was  somewhat 
improved,  the  last  can  of  cream  being  11.5  cc.,  the  milk  used  for  starter  11  cc., 
and  the  worst  milk  accepted  23  cc.,  whereas  on  a  previous  day  30  cc.  had  been 
taken  in.  The  cream  was  taken  alternately  from  the  two  separators,  one  to  the 
regular  vat  and  one  set  aside  for  pasteurizing.  When  four  cans  of  each  were 
secured  the  halt  for  pasteurizing  was  heated  to  160"  and  then  cooled  to  65". 

The  starter  was  added,  and  at  6.30  p.  m.  the  cream  was  64",  with  13  cc.  acidity. 
Next  morning  at  6.30  it  had  the  same  temperature  and  23  cc.  acidity.  It  was 
drawn  into  8-gallon  cans,  set  in  ice  water  at  11.30  a.  m.,  with  an  acidity  of  26  cc. 
and  cooled  to  54",  but  owing  to  one  of  the  combined  chums  breaking  down  it 
was  not  churned  till  5  p.m.,  being  then  at  a  temperature  of  54^  and  acidity  27.5 
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cc. ;  time  of  churning,  forty-five  minntes;  buttermilk  being  61",  with  81  cc.  acidity. 
The  temperature  in  churn  room  was  79"*.  This  churning  was  salted  with  ofnly 
three-fourths  of  an  ounce  of  Genesee  salt  and  packed  in  export  boxes. 

A  control  tub  of  20  pounds  was  scored  by  Messrs.  Barber  and  Mittelstadt  on 
July  1 :  Flavor  40i,  grain  29,  color  9f ,  and  salt  10  =  95 J  points.  Mr.  Collyer  scored 
it  on  the  2d,  flavor  44,  grain  30,  color  9i,  salt  10  =  93i  points. 

The  unpasteurized  cream  had  been  treated  the  usual  way,  dumped  in  the  cream 
vat  as  it  came  from  the  separator  at  85%  and  allowed  to  cool  gradually  to  62"*, 
when  plenty  of  ice  was  put  in.  On  the  morning  of  the  22d  it  had  a  temperatnTe 
of  54"  and  acidity  of  26  cc.;  was  churned  at  bS""  in  one  hour  and  ten  minutes,  the 
finishing  temperature  being  57",  This  was  also  salted  with  three-fourths  of  an 
ounce  of  Genesee  salt.  The  scoring  box  of  this  *  *  regular  *'  churning  was  examined 
by  Messrs.  Barber  and  Mittlestadt  and  marked— flavor  42,  grain  28J,  color  di,  and 
salt  10  =  90i  points;  and  by  W.  D.  Collyer— flavor  38,  grain  30,  color  9,  and  salt 

10  =  87  points. 

EXPORT  CHURNINGS. 

First  churning,  June  f.^ .— Milk  delivered  on  June  22  was  decidedly  better;  the 
milk  haulers  nearly  all  had  blankets  over  the  cans,  and  milk  used  for  starter  showed 

11  cc.  acidity;  the  first  can  of  cream  8.5  cc.  and  the  last  only  10.5  cc.  Pasteurizing^ 
was  done  at  1 1 .30  a.  m. ,  but  the  cream  was  not  started  till  2  p.  m. ,  as  there  was  only 
one  cream  vat.  At  0  p.  m.  it  had  17  cc.  acidity  at  64**,  and  nest  morning  at  6  o'clock 
22  cc.  at  63°,  and  at  11.30  a.  m.  25  cc.  at  62".  It  was  cooled  in  cans,  as  before 
described,  and  churned  at  5  p.m.  in  fifty  minutes  at  a  temperature  of  51".  The 
buttermilk  was  59**,  with  an  acidity  of  31  cc. 

The  butter  from  this  churning  was  packed  in  export  boxes  and  was  scored  in 
New  York  by  Mr.  W.  H.  Healy,  scale  and  results  as  follows:  Scale:  Flavor  40, 
grain  30,  color  15,  salt  10,  packages  =  100.  Marked:  Flavor  33,  grain  30,  color  14, 
salt  10,  package  5  =  92. 

Notes.— Lacks  flavor,  but  clean  to  taste;  body  good;  color  mottled. 

The  unpasteurized  cream,  handled  the  usual  way,  churned  at  51",  buttermilk 
61°,  with  29  cc.  acidity,  made  butter  which  was  scored  in  New  York  by  Mr.  Healy, 
with  the  following  comparative  record:  Marked:  Flavor  31,  grain  29,  color  13, 
salt  10,  package  4i  =  87^. 

Notes.— Flavor  not  clean,  bitter.  Body  short;  grain  little  salvy;  color  badly  mottled;  salt 
good;  packing ''slack.'' 

Second  churning,  June  2/^. — Having  found  it  impossible  to  get  enough  butter  for 
three  export  boxes  of  each  kind,  apart  from  desired  control  boxes,  I  consulted 
with  Messrs.  Hoffman  and  Lewelling;  and  as  they,  as  well  as  Mr.  Brandt,  declared 
that  cream  sent  in  early  by  express  from  a  skimming  station  would  be  fully  as 
good  as  the  home  cream,  it  was  decided  to  have  this  done  in  order  to  eke  out  the 
unpasteurized  cream  and  to  pasteurize  enough. 

Milk  received  on  the  23d  was  even  better  than  that  of  the  previous  day,  the  first 
can  showing  only  7.5  cc.  acidity  and  the  third  one  8  cc.  The  pasteurized  cream  was 
started  in  the  usual  manner,  with  about  8  per  cent  starter  of  an  acidity  of  49.5 cc, 
and  next  morning,  at  5  o'clock,  it  was  63^*,  with  27  cc.  acidity,  increasing  to  28  oc. 
at  9  a.  m.  Then  it  was  set  to  cool,  and  churned  at  3  p.  m.  at  49°  in  one  hour  and 
fifteen  minutes,  the  buttermilk  being  56",  with  34  cc.  acidity.  This  butter  was 
packed  in  boxes  and  scored  in  Chicago  by  three  inspectors,  and  averaged — ^flavor 
42},  grain  29,  color  9J,  and  salt  10  =  91^  points. 

The  corresponding  unpasteurized  cream  was  churned  at  52**  in  thirty-three 
minutes,  buttermilk  being  60°,  with  26  cc.  acidity.  The  boxes  of  butter  made 
from  this  were  scored— fiavor,  40^,  grain  28J,  color  9|,  and  salt  10  =  88|  points. 

Third  chuniing,  June  fJ.— Acidity  of  the  cream  pasteurized  was:  First  can,  8.8 
cc;  the  fourth,  10  cc.,  and  the  last,  12  cc.  The  cream  next  morning  (25th),  6 
o'clock,  was  63",  with  29  cc.  acidity, increasing  to  30  cc,,  when  it  was  cooled  and 
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chnroed  at  47°  in  fifty-seven  minntes;  bnttennilk,  54%  with  38.5  cc.  acidity.  This 
butter  scored— flavor  44 J,  grain  29i,  color  OJ ,  and  salt  10  =  931.  The  unpasteurized 
butter,  which  was  churned  at  52**  in  fifty  minutes,  with  buttermilk  57**,  and  acidity 
24.1  cc,  scored— flavor  40|,  grain  281,  color  9^,  and  salt  10  =  88f  iwints. 

Fourth  churning,  June  ;?^.— Friday,  the  25th,  I  pasteurized  the  whole  run  of 
cream,  dumping  it  into  one  of  the  regular  vats  and  starting  it  with  fully  10  per 
cent  of  starter.  Mr.  Brandt  took  charge  of  it,  and  it  was  cooled  the  next  day  by 
direct  ice,  acidity  2S  cc.,  and  churned  at  49°  in  one  hour,  the  buttermilk  being  56** 
and  30  cc.  acid.  Of  this  a  box  was  scored  by  three  persons  in  Chicago,  the  aver- 
age results  being— flavor  44,  grain  29^,  color  10,  salt  10  =  93 J  points.  For  com- 
parison, Mr.  Brandt  selected  a  tub  from  the  regular  make  of  the  day,  and  this  was 
similarly  scored,  its  record  being— flavor  42^,  grain  28{,  color  9},  and  salt  10  = 
91  points. 

SHIPPING  HOT  CREAM. 

Fifth  churning,  June  28, — Having  tried  the  De  Laval  heater  once  at  the  creamery* 
I  then  had  it  taken  to  the  Halstead  skimming  station  and  prepared  for  heating 
cream  there.  On  the  26th  we  drove  over  at  4  a.  m.  and  set  it  in  place.  Knowing 
it  would  take  care  of  more  cream,  I  had  requested  Mr.  Lewellen,  in  charge  of  the 
separators,  to  change  them  so  as  to  give  me  more  and  thinner  cream,  and  the  heater 
was  placed  so  as  to  catch  the  cream  as  it  came  from  the  two  Alpha  separators, 
there  being  just  drop  enough  to  place  a  cream-carrying  can  under  the  heater.  We 
decided  to  divide  the  cream  so  that  the  first  carrier  was  left  unheated;  the  next 
three  were  heated  and  the  last  two  not  heated.  This  was  fair  enough,  so  far  as 
the  acidity  was  concerned,  as  the  first  can  was  10  cc.  and  the  last  one  only  11  cc. 

It  turned  out  that  the  temperature  could  not  be  kept  below  170%  but  I  did  not 
object  to  this,  because  it  became  a  severer  test  as  regards  the  **  cooked ''flavor, 
which  I  feared  would  result  from  not  immediately  cooling  the  cream  after 
pasteurizing. 

By  10.30  o'clock  we  had  finished  skimming  and  the  cream  hauler  was  ready  to 
start.  The  three  heated  cans  then  showed  150**,  155**,  and  158*  temperature,  the 
cans  having  cooled  the  cream  that  much.  The  unheated  cream  was  82^,  also  in 
three  cans. 

The  cream  arrived  at  Newton  at  1.05  p.  m.  in  good  condition,  the  three  heated 
cans  at  ISS"*,  140",  and  142°;  this  cream  was  immediately  run  over  the  Bair  coolers 
and  reduced  to  64°. 

The  unheated  cream  was  85%  84%  and  88%  the  last  being  the  carrier  next  to 
those  containing  the  hot  cream.  This  cream  was  somewhat  churned  and  was 
treated  the  usual  way,  being  run  over  the  factory  Bair  cooler,  reduced  to  66°, 
and  tested  21.5  cc.  acidity  at  3  p.  m. ;  at  this  time  the  pasteurized  cream  tested  only 
8.5  cc.  Starter  was  then  added  (8  per  cent)  to  the  latter,  and  next  morning 
(Sunday) ,  7  o'clock,  it  had  a  temperature  of  63°  and  26  cc.  acidity.  At  1 1  a.  m.  it  was 
62'  with  29  cc.  acidity,  and  it  was  chilled  to  52'  in  8-gallon  cans  placed  i^^.  ice 
water;  but  I  also  put  in  a  couple  of  pounds  of  ice  in  each  can.  At  4  p.  m.  it  was  46°, 
and  Monday  morning  the  acidity  had  only  advanced  to  31  cc.  The  churning  was 
started  at  50°  and  finished  in  one  hour,  with  buttermilk  at  59°  and  acidity  34.5  cc. 

It  must  be  observed  that  this  cream  hauled  hot  had,  when  cooled,  considerably 
more  *'  cooked"  taste  than  the  cream  heated  in  Newton  and  cooled  at  once,  but  it 
is  nncertain  whether  this  was  due  to  the  higher  heat  or  to  keeping  it  hot  for  about 
three  hours.  As  the  ripening  process  went  on  the  cooked  flavor  seemed  to  dimin- 
ish, but  both  Mr.  Lewellen  and  myself  imagined  we  could  detect  it,  even  in  the 
batter.  Yet  three  days  later,  when  asked  about  any  peculiar  flavor,  none  of  the 
judges  could  find  this  cooked  taste.  This  butter  scored— flavor  43  i,  grain  29^, 
color  91,  salt  10  =  91|  points.  The  unpasteurized  cream  was  churned  at  53°  in 
thirty-five  minutes,  buttermilk  being  59°,  with  acidity  of  28.5  cc.  The  butter 
scored—flavor  43^,  grain  29i,  color  9J,  salt  9|=9H  points. 
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THB  PACKAQES. 

It  was  the  plan  to  have  the  boxes  prepared  in  seta  of  three — one  with  parafBn, 
one  with  DowdelVs  enamel,  and  one  unprepared.  I  had  ordered  spruce  boxes, 
these  being  in  my  estimation  the  best  looking,  but  through  a  misunderstanding  I 
received  poplar  boxes,  uncrated  and  unburlapped,  dirty,  and  short  count,  and  had 
to  do  as  well  as  possible  with  these.  In  applying  the  paraffin  it  was  found  essential 
to  have  the  boxes  perfectly  dry  and  warm;  with  these  conditions  it  gave  a  satis- 
factory coating.  The  Dowdell  enamel  was  contributed  for  trial  by  its  inventor, 
Mrs.  F.  D.  Shaw,  through  the  agency  of  F.  A.  Tripp.  It  seems  to  give  a  very  nice 
coating,  but  is  too  complicated  in  its  application  to  be  practical  in  a  creamery. 
It  is  not  unlikely,  however,  that  this  difficulty  can  be  overcome  later. 

The  first  six  boxes  being  thrown  out.  some  spruce  boxes  from  the  home  supply 
of  the  factory  were  substituted,  and  thus  I  to  VI,  IX,  and  XII  were  untreated 
spruce;  VII,  X,  XIII,  XVI,  XIX,  and  XXII  were  untreated  poplar;  VIU,  XI, 
XIV,  XVII,  XX,  and  XXIII  were  paraffined  poplar;  and  XV,  XVIII,  XXI,  and 
XXIV  were  treated  with  Dowdell  enamel. 

GENERAL  REMARKS. 

These  experiments,  made  under  many  difficulties,  are  not  claimed  to  have  been 
exhaustive  enough  to  have  scientific  value,  but  they  at  least  indicate  what  may  be 
done  in  this  line,  and  may  encourage  creamery  men  to  follow  up  the  matter.  The 
results  of  pasteurization  in  these  trials  is  best  shown  by  comparing  the  scoring 
records  of  the  different  lots  of  butter,  pasteurized  and  not  pasteurized,  as  given 
in  the  table  following : 

Table  of  comparative  scorings  of  butter,  pasteurized  and  unpasteurized,  made  as 

per  report. 


First  scoring,  June  28  and  July  1. 

Second  scoring,  July  23. 

Dates  of 

churning. 

P.a 

Scale  and  points. 

Scale  and  points. 

Flavor, 
.   50. 

Grain, 
30. 

Color, 
10. 

Salt, 
10. 

Total 

score, 

100. 

Flavor, 
50. 

Grain, 
80. 

Color, 
10. 

Salt, 
10. 

Total 
score, 

loa 

1897. 

June  18 

19 

19 

») 

20 

28 

22 

24 

24 

25 

25 

26 

28 

28 

28 

P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 

41 

44 
401 

45i 

m 

42} 
401 

44 
43 

29 
29 

m 

281 

29i 

m 

288 
29 

m 

2R« 

m 
m 

10 
9 
9* 
Qk 
9h 

9i 

9* 
91 

n 

9f 
9t 
10 
9i 
»i 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
91 
10 

93 

89 

m 
m 

m 
m 

881 
9U 
881 
93 
91. 

m 

91* 
91# 

39* 

86 

381 

35* 

40 

37f 

41 

85* 

381 

38 

38* 

87* 

88 

88* 

371 

29* 
28* 
29* 

m 

29* 

29* 

29* 

29 

29* 

281 

29* 

29 

29* 

29* 

29* 

91 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 
9* 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

88* 
84* 

87* 
831 

88 
86* 
90 
S3| 

87* 

m 

861 
85* 
88* 
861 
86* 

Average  for  pasteuri 
Average  for  not  pavtc 

zed-.... - 

90 

2i 

871 
85 

%nHznd 

Points  in  favor  of  pasteurize 

a 

n 

1 

a  P  equals  "pasteurized.** 
Note.— All  the  figures  are  averages  from  marks  of  tlie  three  judges,  acting  separately. 
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The  sample  or  control  packages  were  taken  from  the  several  chnmings.  These 
were  kept  in  the  cold  room  of  the  Hesston  creamery  nntil  all  were  ready  and  then 
sent  together  to  Chicago.  There  the  hatter  was  kept  by  Mr.  A.  H.  Bcurber  in  his 
sales  room,  which,  although  refrigerated,  had  a  variable  temperature  of  42°  to  45^. 
The  judges  had  no  knowledge  whatever  of  the  history  or  differences  in  the  con- 
tents of  the  different  packages  while  the  scoring  was  being  done. 

As  an  additional  contribution  to  the  same  subject,  I  procured  sample  packages 
of  butter  from  Messrs.  Jensen  Bros.,  of  Beloit,  Kans.,  who  were  pasteurizing  a 
part  of  the  product  of  their  creamery  at  the  same  time  I  was  at  Newton.  The  two 
packages  were  from  the  same  lot  of  cream,  the  butter  of  one  being  pasteurized 
while  the  other  was  made  up  **raw."  The  packages  were  sent  together  to  Chi- 
cago, scored  on  the  23d  of  July  by  the  same  judges,  and  their  averages  follow: 


Score. 

Flavor. 

Grain. 

Color. 

Salt. 

Total. 

Scale 

50 

30 

m 

29* 

10 
10 
9f 

10 
10 
10 

100 

Pastearized  butter - 

93A 

Kf^gnlar  nuike       .          ^     -.,.,.,-^. ,_,,-,..    -^„_^-_ 

The  difference  in  flavor  of  pasteurization,  li  points. 

A  portion  of  the  samples  described  were  kept  undisturbed  at  Chicago  until 
August  13,  when  they  were  examined  and  scored  by  Mr.  D.  C.  Wolverton,  an 
excellent  judge,  with  the  following  result.  This  gentleman  was  also  in  entire 
ignorance  as  to  the  butter  in  the  various  packages  until  his  judgment  had  been 
recorded: 


Place  and  date  of  making. .. 

Hesston  creamery,  Newton,  Kans. 

Jens 
cream 

en 
ery, 
lana, 
1897. 

1 

Jnne22L 

June  24. 

Jane  25. 

Jnne26. 

Deioit,  J 
July, 

Scale. 

P.  a 

B.6 

P. 

R 

P. 

R 

P. 

R. 

P. 

R. 

Playor               

SO 
30 
10 
10 

44 
29 

10 
10 

40 
29 
10 
10 

38i 

m 

10 
10 

38 
29 
10 
10 

38 
29 

10 

89 
28 
9* 
10 

42 

29 
10 
10 

40 
29 

10 

45 
29 
10 
10 

44 

Qnda            

29 

Color 

10 

Salt 

10 

Total        

100 

93 

89 

88 

87 

86* 

86^ 

91 

88* 

94 

93 

a P= Pasteurized.  &R=^Raw  cream. 

Averages:  Flavor,  P=41i;  R=40J.    Total:  P=90^;  R=88|. 

The  butter  made  at  the  Hesston  creamery,  as  described,  was  duly  exported  to 
London  and  there  subjected  to  criticism.  An  attempt  was  made  to  have  it  scored 
there  upon  the  same  scale  of  points  as  used  in  Chicago,  and  score  cards  were  sent 
over  for  the  purpose.  This  duty  was  assigned  to  the  most  competent  person  who 
could  be  found  in  London,  but  when  the  report  was  received  (the  middle  of 
August)  it  was  found  to  be  useless  for  purposes  of  comparison.  The  examiner 
was  evidently  unaccustomed  to  the  score  card  or  to  recording  his  judgment  of 
butter  by  numerals,  and  the  variations  and  inconsistencies  in  the  report  render  it 
worthless.  In  general,  this  examiner  reported  that  he  failed  to  find  any  apprecia- 
ble difference  between  butter  made  from  cream  which  had  been  pasteurized  and 
that  from  raw  cream.  As  a  matter  of  personal  preference,  he  was  rather  inclined 
to  favor  the  butter  from  raw  cream  at  the  time  of  his  comparative  examination 
in  London. 

Theoretically,  the  pasteurizing  should  have  operated  to  preserve  the  flavor  and 


Digitized  by 


Google 


124  BUREAU   OF   ANIMAL   INDUSTRY. 

increase  keeping  qnality,  and  should  have  appeared  in  the  later  scorings.  The 
tables  above  show  that  although  all  the  American  judges  somewhat  favored  the 
butter  which  had  been  pasteurized,  this  butter  did  not  appear  to  increase  its 
advantage  with  age. 

In  the  matter  of  flavor  alone  I  find  that  the  average  of  the  pasteurized  samples 
in  June  was  43|  against  41f  for  the  other,  or  a  superiority  of  2  points.  In  July 
the  comparative  averages  on  flavor  were  39  and  86|,  difference  2|,  or  practically 
the  same  as  in  June.  Mr.  Wolverton  gave  the  pasteurized  lots  an  average  in 
August  of  li  points  in  flavor  over  the  others. 

CONCLUSIONS. 

As  the  result  of  this  Kansas  work,  and  some  experience  in  confirmation  of  it, 
my  conclusions  are  as  follows: 

(1 )  That  even  for  the  home  market,  pasteurization  will  make  some  improvement 
in  the  butter  of  at  least  75  creameries  in  every  100. 

(2)  That  fully  as  good  *  *  body  "  can  be  obtained  in  butter  made  from  pasteurized 
cream  as  from  raw  cream. 

(3)  That  heating  cream  even  to  170''  and  hauling  it  12  miles  whilo  hot  is  per- 
fectly practicable,  although  the  butter  thus  made  did  not  g how  any  higher  scoring 
at  the  first  trial  as  a  result  of  this  treatment. 

(4)  That  with  the  proper  arrangements  the  pasteurization  of  cream  need  not 
be  much  extra  work  aside  from  the  cleaning  of  apparatus;  but  an  extra  man  ia 
needed  if  the  preparing  of  starter  and  the  care  of  the  cream,  as  well  as  the  extra 
cleaning,  is  to  be  given  the  proper  attention. 

(5)  That  a  large  supply  of  ice  or  a  refrigerating  machine  is  necessary  in  order 
to  chill  the  cream  sufficiently  to  get  a  good  **  body." 

(6)  That  in  ripening  cream  a  lower  acid  seems  better  adapted  to  a  very  rich 
cream,  and  there  are  indications  that  a  better  flavor  can  be  obtained  from  thin 
cream. 

(Professor  McKay,  of  Ames,  Iowa,  was  the  first  to  draw  attention  to  the  vague- 
ness of  the  acid  test  unless  the  richness  of  the  cream  is  known.  This  is  an  impor- 
tant subject  and  needs  more  investigation.  The  cream  at  Newton  I  calculated  to 
have  about  37  per  cent  of  fat  and  the  Halstead  cream  29  x>er  cent,  but  as  the  test- 
ing there  is  done  by  perambulating  tester,  the  means  were  not  available  for  veri- 
fying these  estimates.  The  correlation  of  acidity  in  cream  and  in  the  buttermilk 
is  also  worth  investigating.) 

I  can  not  conclude  this  report  without  expressing  my  appreciation  of  the  kind 
treatment  given  me  by  Messrs.  Hoffman  and  Lewellen,  and  the  good-natured  way 
in  which  all  the  employees  humored  my  demands  for  cleaning,  including  the  use 
of  limewater,  and  performed  all  the  extra  labor  caused  by  my  work. 

I  must  also  thank  Messrs.  A.  H.  Barber  and  John  Mittelstadt,  of  Chicago  (who 
acted  as  judges  at  the  Exposition  of  1893), and  Mr. W.D.CoUyer  (of  C.F.Love 
&  Co.)  for  the  cheerfulness  with  which  they  scored  the  butter  under  conditions 
prescribed  by  me.  There  was  greater  difference  in  the  scoring  than  usual, 
because  each  judge  worked  by  himself,  in  my  presence,  and  had  no  chance  to 
consult  the  others  or  afterwards  modify  his  decision.  A  different  **key"  was 
therefore  very  likely  to  be  used.  Consequently  it  has  been  thought  best  to  give 
the  average  marks  of  these  three  judges  instead  of  the  figures  reported  by  each. 
Creamery  men  can  not  too  highly  appreciate  this  volunteer  work,  taking  up  valu- 
able time,  a  service  which  I  did  not  find  all  butter  experts  willing  to  render. 

THE  FUTURE. 

As  a  rather  curious  coincidence  I  will  mention  that  ui)on  my  return  home  I 
received  a  letter  from  Mr.  J.D.Frederiksen,  dated  Denmark,  June  24,  in  which 
he  wrote:   *'It  has  been  interesting  to  observe  the  progress  made,  especially  in 
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the  cooperative  creameries  and  bacon  factories,  as  well  as  in  the  sugar  factories. 
It  is  the  small  farmers  rather  than  the  large  'estates'  who  have  made  this 
progress.  Ninety-nine  i>er  cent  of  the  creameries  have  pasteurizing  outfits  and 
90  per  cent  i>asteurize  the  cream,  whether  it  is  good  or  bad.  There  is  no  question 
but  what  the  American  creameries  must  follow  suit.  The  Americans  will  adopt 
the  English  demand  for  mild-flavored  butter,  and  ten  years  hence  all  cream  in 
America,  or  at  least  the  cream  in  all  good  creameries,  will  be  pasteurized." 

The  introduction  of  this  system  will  promote  a  higher^  standard  of  cleanliness 
in  our  creameries  and  compel  the  owners  to  give  the  needed  extra  help.  If  the 
Department  desires  to  assist  its  introduction,  it  would  be  well  to  offer  the  aid  of 
experts  to  creameries  willing  to  pay  their  expenses  while  giving  factory  employees 
the  necessary  instruction  in  this  new  line  of  work. 

I  estimated  the  cost  of  an  extra  man,  interest  on  apparatus,  cost  of  cooling,  and 
loss  in  yield  of  butter  by  the  reduction  in  water  content  to  meet  export  require- 
ments to  be  about  1  cent  per  pound.  It  remains  to  be  determined  whether  the 
above-mentioned  advantages  are  worth  this  cost. 

But  it  seems  to  me  that  uniformity,  with  a  mUd,  clean  flavor,  is  the  only  basis 
for  building  up  an  export  trade,  as  well  as  for  general  improvement  in  the  quality 
^      of  the  home  market. 

APPENDIX  VII. 

THE  EXPORT  OP  PRESH  (UNSALTED)  BUTTER  PROM  THE  UNITED 

STATES. 

In  the  foregoing  report  the  fact  has  been  noted  that  butter  without  salt  sells  at 
a  higher  price  in  Liondon  than  any  other,  and  some  description  has  been  given 
of  this  butter  as  usually  supplied  from  France  for  the  London  market.  (See  pp. 
85  and  86.) 

The  custom  of  using  unsalted  butter  has  been  slowly  increasing  in  the  United 
States  for  several  years,  and  a  considerable  quantity  of  it,  called  **  fresh  "  and 
"  sweet "  butter,  now  finds  a  market  weekly  in  New  York,  as  well  as  in  other 
cities  to  a  less  extent. 

It  was  therefore  decided  to  try,  in  connection  with  the  other  experimental 
expoTtB  of  the  Department,  the  shipment  of  fresh  butter  from  New  York  to  Lon- 
don. So  far  as  known,  this  form  of  butter  had  never  before  been  exported  from 
this  coxmtry,  at  least  upon  a  commercial  basis. 

Several  hundred  pounds  of  unsalted  butter  were  engaged,  to  be  made  in  August 
by  two  factories  which  have  won  a  high  reputation  for  this  special  jjroduct. 
They  were  the  Sennett  Creamery,  of  Sennett,  Cayuga  County,  N.  Y.,  and  the 
Edmunds  Creamery,  of  Sherman,  Chautauqua  County,  N.  Y.  The  ofl&cers  of  both 
tiiese  establishments  did  everything  in  their  power  to  conform  to  the  suggestions 
and  instructions  from  this  Department  and  to  make  this  trial  a  success. 

The  butter  was  packed,  at  both  factories,  in  bulk  and  in  rolls.  The  former  was 
put  in  cnhical  boxes,  holding  between  56  and  57  pounds  net,  to  be  sold  as  a  half 
hundredweight.  The  boxes  were  coated  inside  with  parafiin,  besides  being  lined 
wdl  with  i>archment  pai>er.  The  rolls  were  made  up  (or  intended  to  be)  of  2 
pounds  weight  each,  in  imitation  of  the  Brittany  fresh  rolls,  and  a  part  of  these 
were  packed  in  a  similar  way,  1  dozen  rolls  in  a  box.  The  boxes  were  made 
exactly  the  size  of  those  bought  in  the  London  market  and  imported  (with  the 
French  butter  they  contained)  as  patterns.  These  were  also  paraffin  coated 
inside  and  lined  with  parchment.  Besides  these  extra  precautions,  each  roll  was 
wrapped  in  parchment  paper,  which  is  not  the  custom  with  the  French  rolls  sold 
in  London.  From  each  factory  a  parjj  of  the  rolls  were  wrapped  in  parchment, 
packed  and  shipped  in  a  '*  portable  refrigerator  '*  or  metallic  chest  with  ice  box. 
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The  thorough  making  and  density  of  the  butter  of  this  character  as  made  in 
Brittany  were  developed  in  an  interesting  way  in  connection  with  th^e  trials. 
The  imported  Brittany  rc^ls  were  weighed  on  a  standard  scale  and  fonnd  to 
average  2  pounds  each ,  '*  down  weight. "  The  roils  were  then  measured  and  molds 
made  which  would  produce  roils  of  exactly  tha  same  size.  The  13-roIl  packing 
boxes  were  also  accurately  duplicated,  as  already  stated.  But  when  the  batter 
was  made  and  molded,  the  rolls  at  one  factory  averaged  1  pound  14  ounces  in 
weight  imd  at  the  other  factory  only  1  poxmd  13  ounces.  The  sizes  were  right, 
and  twelve  of  these  roHs'just  filled  the  x>acking  boxes  made  for  them.  Wh«i  rolls 
of  2  pounds  full  weight  and  of  the  same  shape  were  made  up  by  hand,  it  was 
found  impossible  to  get  a  dozen  of  them  into  <me  of  the  boxes  provided.  (Tliis 
error  in  the  rolls  was  discovered  too  late  to  have  new  molds  and  boxes  made;  so 
the  short-weight  rolls  were  shipped,  and  this  defect  had  a  very  nnfavorable  bear- 
ing upon  their  sale  in  London.)  Thus  the  pound  of  fresh  butter  as  prepared  in 
this  country  by  very  careful  and  skillful  makers  had  a  bulk  materially  greater 
than  the  similar  butter  made  in  Brittany,  France.  A  natural  conclusion  was  that 
the  An^rican  butter  was  insufficiently  worked  and  too  porous.  London  critics 
said  that  it  contained  too  much  water.  But  the  results  of  several  analyses,  by 
different  analysts,  shows  that  the  American  butter  averaged  12.16  per  cent  water 
and  88.03  per  cent  fat,  while  the  French  butter  averaged  13.10  per  cent  water  and 
85.93  fat.  The  other  components  averaged  0.82  of  1  per  cent  in  the  former  and 
0.97  of  1  per  cent  in  the  latter;  this  difference  is  accounted  for^  however,  by  the 
borax  found  in  the  Brittany  butter,  of  which  there  was  none  in  that  from  the 
United  States.  Chemically  the  American  butter  was  the  better,  but  the  French 
butter  excelled  in  its  mechanical  condition;  it  was  uncommonly  firm,  fine  grained, 
and  dense,  without  being  at  all  overworked.  And  while  the  French  butter,  as 
stated,  carried  a  higher  percentage  of  water,  the  latter  was  so  thoroughly  incor- 
porated that  this  butter  appeared  to  be  very  dry.  These  points  are  interesting 
and  deserve  attention  from  some  of  our  experimenters  in  butter  making. 

Care  was  taken  to  have  the  butter  made  as  late  as  x)ossible  to  catch  the  expert 
steamer,  and  transported  with  every  precaution  to  avoid  delay  and  exposure. 
The  two  lots  of  butter  were  made  August  21  and  22,  held  in  chilled  rooms 
till  evening  of  23d,  then  sent  by  night  express,  reaching  New  York  City  at  6.80 
a.  m.  of  24th.  They  were  delivered  at  the  vessel's  side  at  10.30  a.  m.,  and  an  hour 
later  were  in  its  conmiercial  refrigerator,  at  a  temperature  of  30^  F.  The  atmos- 
pheric temperature  at  New  York  that  day  was  08"  at  9  a.  m.  and  72°  at  noon. 
The  steamer  sailed  from  New  York  August  25,  arrived  at  Southampton  Septem- 
ber 1,  and  the  butter  was  delivered  to  merchants  in  London  on  the  2d  of  S^>tem- 
ber,  or  the  twelfth  day  after  it  was  made. 

Upon  arrival  in  London  some  of  the  small  boxes  of  rolls,  made  of  light  lumber, 
had  been  crushed  and  their  contents  spoiled.  It  was  found  also  that  the  entire 
lot  of  butter,  with  the  exception  of  some  of  the  rolls  in  the  two  iron  trunks,  was 
damaged  with  mold.  This  trouble  and  the  light  weight  of  the  rolls,  already 
explained,  caused  the  roll  boxes  to  sell  at  a  low  rate.  The  bulk  butter  was 
slightly  moldy  on  the  outer  i)ortions  of  the  cubes  as  removed  from  the  packages. 
Upon  cutting  these  parts  away  the  greater  portion  of  the  butter  was  found  in 
excellent  condition.  But  as  fresh  butter  is  not  sold  in  bulk  in  London  this  had  to 
be  worked  up  into  rolls  before  being  retailed,  and  this  was  a  disadvantage.  These 
several  causes  prevented  realizing  a  satisfactory  average  on  the  sale  of  this  batter 
in  London,  and  it  is  fairer  to  the  trial  to  name  the  prices  of  portions  of  the  shipment 
representative  of  the  whole  when  starting,  but  which  reached  the  f <»eign  market 
free  from  accident  and  in  the  best  of  condition.  These  parts  sold  at  a  little  lefls 
than  22  cents  per  pound  wholesale  and  retailed  at  24  to  27^  cents.  The  best  fresh 
Brittany  rolls  were  then  selling  at  28  to  30  cents  per  pound.    The  Normandy  Pro- 
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dnoe  Company  took  a  good  deal  of  the  abort-weight  roll  butter,  incloding  some 
from  the  iron  tronks,  and  retailed  it  all  as  ^' Normandy  fresh  batter"  at  a  sbill- 
ing  a  ix>iiiid.  The  butter  cost  20  cents  per  pound  when  placed  on  the  export 
Etemmer  at  New  York  and  about  21  cents  when  delivered  to  merchants  in  London. 
The  two  lots  of  batter  constituting  this  shipment  were  examined  and  scored  in 
New  York  by  the  inspector  of  the  Mercantile  Exchange,  with  the  following  result: 

Scoring  of  nnsalted  hutier  in  New  Yoi-k  City, 


Scale  for  perfection 
Sennett  Creamery. . 
Edmands  Croamery 


Plavor. 


Grain. 


Color. 


Salt,  a 

10 
10 
10 


Stylo. 


TotaL 


100 
83 
05 


a  To  follow  scale,  all  marked  perfect  on  salt,  although  having  none. 

In  Lfondon  all  the  packages,  except  those  injured  and  rejected,  were  examined 
and  scored  on  the  same  scale,  with  the  average  result  following.  Comparisons 
were  made  by  the  same  examiner— a  novice  in  scoring— with  French  fresh  butter 
and  Danish  salt  butter  judged  at  the  same  time: 

Scoring  of  United  State*  and  French  unsalted  butter  and  Danish  salted  butter  in 

London. 


Plaror. 

Grain. 

Color. 

Salt    1  Style. 

Total. 

Sennett        

33 
85 
37 
38 
37 

38 

•     28 

28 

29 

28 

12 
13 
15 
14 
14 

10 
10 
10 
10 
9 

3 
3 
al 
5 
4 

86 

Edmnnds                        ................................ 

88 

Edmnnda  in  tmnlc. - 

91 

French               .  - --. 

96 

Danish            

92 

a  Packat^e  nnsnitable  becaose  too  heavy.  But  for  this  deduction  on  ''stylo,''  or  package,  this 
batter  wonld  have  scored  within  one  point  of  the  French,  which  stood  at  the  top  of  the  market 

From  various  opinions  given  by  the  dealers  and  other  critics  who  examined  this 
butter  in  London  the  following  are  culled:  Graded  as  second  to  best  Brittany 
fresh  rolls.  The  butter  arrived  bright,  sweet,  and  in  excellent  condition  except 
for  the  moldy  spots  inside  the  wrappers  already  described;  texture  not  suf- 
ficiently hard  when  thawed  from  hard  state  in  which  it  arrived,  showing  too 
many  water  globules;  rather  too  much  color  [the  butter  was  not  colored] 
to  comx>aTe  favorably  with  the  standard  French  supply.  Some  of  the  boxes 
had  cloth  at  the  bottom  and  top  inside  the  parchment  lining;  the  ends  of  the 
rolls  touched  this  cloth  and  all  received  a  distinct  odor  and  taste  from  it. 
"  Cotton  cloth  should  never  touch  butter  in  packing  for  market."  [Yet  the  boxes 
from  France  as  found  in  London  market  ordinarily  have  two  pieces  of  cotton  cloth 
inside  the  paper  lining,  one  at  the  bottom  and  the  other  at  the  top,  in  direct  con- 
tact with  both  ends  of  all  the  rolls.]  The  butter  which  was  not  moldy  sold 
readily  at  a  price  next  to  the  best  of  its  general  class  in  the  market.  The  short- 
wei|^t  roUfl  were  objected  to  and  had  to  be  sold  at  a  rather  lower  rate. 

Special  mention  should  be  made  of  the  patented  carriers  in  which  some  of  this 
batter  was  sent.  They  were  made  of  galvanized  iron  and  had  within  them  boxes 
for  holding  ioe  free  from  contact  with  the  butter.  Each  carrier  or  trunk  was 
intended  for  four  dozen  3-pound  rolls,  but  the  short  weight  of  the  rolls  reduced 
the  total  contents  from  96  to  90  pounds.     Fifty  pounds  of  ice  was  placed  in  each 
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carrier  on  leaying  the  creamery  (Angast  23)  and. examined  at  New  York  the  next 
day  when  put  in  steamer's  refrigerator,  when  each  was  found  to  contain  15  to  20 
pounds  of  ice.  On  reaching  London  there  was  still  (September  2)  a  little  ice  in 
one  trunk.  In  the  other  the  ice  had  all  melted  and  the  water  had  reached  the 
butter  and  injured  its  appeai-ance.  The  butter  in  these  trunks  when  opened  in 
London  was  found  to  be  hard,  firm,  and  excellent  in  quality  except  for  a  few 
spots  of  mold.  As  the  trunks  were  practically  airtight,  it  is  eyident  that  the 
germs  of  this  mold  started  with  the  butter  from  the  creameries  where  made  or  at 
least  from  New  York.  The  mold  developed  most  in  the  2-pound  rolls  in  small 
boxes  and  least  in  the  *' portable  refrigerators."  While  the  latter  carried  the 
butter  well,  the  weight  of  package  and  ice  exceeded  that  of  the  butter  contained, 
and  it  seems  to  be  impracticable  on  that  account  alone,  although  efficient  in  its 
service. 

Careful  investigation  satisfies  the  writer  that  the  mold  was  preventable  and 
not  necessarily  incident  to  the  export  of  butter  of  this  class.  Salt  butters  sent 
before  and  after  were  exported  free  from  mold,  but  some  sent  at  the  same  time 
with  these  fresh  lots  was  slightly  affected.  Fresh  butter  can  undoubtedly  be  sent 
to  London  without  being  injured  in  this  way.  But  for  the  mold  and  the  short- 
weight  rolls,  the  returns  from  the  shipment  would  have  been  much  better. 

Although  this  trial  can  not  be  regarded  as  conclusive,  its  results  justify  repeti- 
tion, and  indicate  that,  with  proper  measures  to  secure  the  desired  texture  or 
**body  "  for  the  butter  and  further  ex];)erience  in  packing  and  shipping,  it  will  be 
possible  for  fresh  roll  butter  made  in  the  United  States  to  be  placed  in  the 
London  market  of  such  quality  and  in  such  condition  as  to  equal  the  present 
favored  product  of  the  north  of  France.  Whether  the  latter  can  be  competed 
with  commercially  at  a  satisfactory  profit  will  remain  to  be  determined. 

H.  E.A- 

APPENDIX  VIII. 


RECORD  OF  SCORING  OF  BUTTER  EXPORTED. 


Sample. 

Scored.     . 

Points  and  scale. 

No. 

M 

Where  made. 

Where. 

When. 

1 

s 

o 

8 

i 

1 

3 

Notes. 

1 
2 

a 

P. 
P. 

A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
H. 
H. 
H. 

H. 
H. 
H. 
H. 
J. 
J. 

Connecticut 

do 

Iowa • 

New  York  . 

London  

Chicago 

do 

Oct.    5 
Oct.  16 
May    1 
May  22 
June  i 
May  15 
May  22 
June  4 
Oct.    7 
Nov.  12 
July  2 
July   2 
July   7 

Aug.  28 
July   7 
Aug.  28 
July  19 
July  27 
July  27 

37 

38 

37 

34 

83 

85 

38.5 

86.5 

38 

36.5 

33.5 

32.5 

83 

32 
31 
30 
88 
86 
35.5 

30 

28 

29 

28 

28 

25 

28.5 

28.5 

29 

28 

29 

28 

30 

30 
29 
29 
27 
20 
28.5 

10 

8 
10 

9.5 

9 
10 
10 

9.5 

9.5 
10 

9.5 

9.5 

9 

9 

8 

8 
10 
10 
10 

lb 

8 

9.5 

9.5 
10 

6 
10 
10 

9.5 
10 
10 
10 
10 

10 
10 
10 
9 
10 
10 

10 
10 
1(5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
9 
10 
10 

97 

90 

95.5 

91 

92 

86 

97 

94.5 

06 

94.5 

92 

90 

92 

91 
88 
87 
93 
95 
94 

• 
Same  as  No.  1. 

4 

..  .do 

Aaitia  ufi  X'n.  2L 

5 

do 

do.. 

Do. 

6 

do 

London  

Chicago 

do 

New  York  . 

do 

Chicago.... 
.  do 

Do. 

7 

....  do 

8 
9 
10 
11 

do 

do 

do 

Kansas 

Same  as  Na  7. 

Same  as  No.  9. 
Pasteurized. 

}9 

...  .do 

13 

do 

New  York  . 
do 

Pasl^e  nrized 

U 

do 

sameasNalL 
Do. 

15 

do 

..    do 

Same  as  No.  12L 

16 
17 

do 

do 

do 

London  .... 

Chicago 

do 

Do. 
Do. 

18 

...  .do     

Pasteurized. 

19 

do 

Raw  cream. 
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Sample. 


li 


Where  made. 


Kansas. 
....do.. 
....do.. 


..do. 

..do. 

do. 


.do 

do 

Hassachosetts. . . 

....do 

.....do 

do 

Minnesota 

do 

do 

do 

do 

do 

do 

New  Hampshire. 

New  York 

do 

do 

do 

Ohio 

do 

do 

do 

do 

do 

do 

do 

do  


Scored. 


Where. 


New  York 

....do 

do 


-do 

-do 

.do 


London  

do 

Boston 

New  York  . 

....do 

London  

Minnesota . 
New  York  . 

London  

Minnesota . 
New  York  . 

do 

London  

-..do 

New  York  . 

London  

New  York . 

London  

Ohio 

New  York . 

-...do 

....do 

London  

Ohio 

New  York . 

....do 

....do 


...do London Ang.  9 

Soath  Dakota...  Madison Nov.  1 

--do New  York-  Nor.  8 

do London Nov.U 

Vermont Boston June  1 

Wisconsin Madison...  8ept.l2 

—  .do New  York.  Sept.l6 

do London Sept.25 

Average  of  a'.l,  60  records , 

ATerage  of  45  records  in  United  States 


When. 


July  29 

Aug.se 

Aug.  28 


July  29 
Aug.  26 
Aug.  28 


Aug.  7 
Aug.  7 
June  18 
June  28 
July  21 
July  26 
June  17 
June  28 
July  14 
Oct.  26 
Nov.  1 
Nov.  12 
Nov.U 
May  15 
Aug.  26 
Sept.  10 
Aug.  26 
Sept.  10 
Aug.  6 
July  29 
Aug.  26 
Aug.  28 

Aug.  7 
Aug,  € 
Aug.  2 
Aug.  28 
Aug.  26 


Points  and  scale. 


81 

85 

36 

83 

36 

38 

36.6 

86 

89 

36 

85 

86 

85 


29.6 
29.5 
30 


27 
27 
80 
29 
30 
30 
29 
30 
30 
30 
80 
30 
28 
27 
30 
28 
30 
28 
26 
29 
29 
29 

24 

28 

29.5 

29.6 

29.6 

18 
80 
30 
20 


8 

8 
10 
10 
10 
10 

9.6 
10 
10 

9.6 
10 
10 
10 
10 
10 

8 
10 
10 
10 
10 
10 
10 


9.6 
10 
10 
10 
10 
10 

9 


8 

6 
10 
10 
10 

9 

9.5 
10 

9 
10 
10 
10 

9 

7 
10 
10 
10 
10 
10 
10 
10 
10 

8 
10 
10 
10 
10 

7 

8 
10 

6 
10 

8 
10 

6 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10  93 

10  92 


95.5 
04.5 
91 


86 

82 

96 

94 

93 

96 

96 

90.5 

94 

98.5 

96 

06 


89 

82 

92 

91.5 

87.5 

90.5' 

69 

96.6 

96 

73 

97 

93 

95 

87 

9U 
98i 


Notes. 


Same  as  No.  18. 

Do. 

Pasteurized. 
Box  sent  to 
London  and 
back  to  New 
York. 


Same  as  No.  23. 

Box  exported 
to  London 
and  sent  back 
to  New  York. 

Pasteurized. 

Raw  cream. 


Same  as  Na  28. 
Do. 
Do. 

Same  as  No.  82. 
Do. 

Same  as  No.  35. 
Do. 
Do. 


Same  as  Na  40. 

Same  as  No.  42. 

Same  as  No.  %. 

Do. 

Same  lot.  Re- 
turned from 
London. 

Same  as  No.  47. 

Same  as  No.  50. 

Same  lot,  back 
from  London. 

Same  as  No.  62. 

Same  as  No.  64. 
Do. 


Same  as  No.  58. 
Do. 


London  omit- 
ted. 
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NOTES  UPON  APPENDIX  VHI. 

The  scoring  in  London  was  much  lower  than  elsewhere,  and  npon  omitting  this, 
as  may  fairly  be  done,  the  general  arerage  is  seen,  to  be  mnch  better.  Chicago 
scoring  averaged  flavor  a  point  higher  than  New  York,  and  body  a  -pouit  lower. 
The  packages  appear  to  have  been  nniformly  satisfactory.  Salt  and  color  were 
generally  marked  as  perfect  by  Ammcan  scorers,  "vAiile  in  London  both  were 
*  <  discounted  "  as  being  too  high  or  strong.  In  body,  the  average  of  all  is  28^  oat 
of  a  possible  30,  which  Bhows  generally  well-made  batter;  yet  in  this  pu^'cnlar 
local  differences  in  opinion  are  shown  in  the  averages,  being  29^  in  New  York, 
2Si  in  Chicago,  and  26i  in  London.  In  the  rig^t-hand  column,  ''  notes  '*  indicalefl 
certain  packages  which  are  recorded  as  scored  two  or  three  times  at  different 
dates  and  places.  For  example,  Nos.  3,  4,  and  5  represent  the  same  box  of  batter, 
held  in  Chicago,  out  of  a  lot  of  Iowa  butter  exported  and  scored  May  1,  then  three 
weeks  later,  and  two  weeks  later  still;  while  No.  6,  marked  ''same  as  Na  3," 
means  a  box  of  the  same  lot  of  butter,  the  same  churning,  scored  after  reaching 
London.  A  similar  instance  occurs  with  Nos.  28,  29,  30,  and  31.  No.  27  is  the 
score  of  a  package  exported  to  London  and  brought  back  to  New  York;  it  was 
rated  seven  points  better  when  it  reached  New  York  than  when  in  London  (Na 
48)  Baad  but  four  points  less  than  when  it  left  New  York  (Na  45) ;  and  this  deteri- 
oration is  shown  to  be  wholly  in  the  flavor.  Another  instance  is  liie  score  No.  53, 
as  compared  with  No.  53  and  No.  50;  No.  58  shows  the  poor  work  done  in  London, 
and  indicates  the  effect  of  such  figures  on  the  general  average;  it  may  be  noted  in 
this  case  that  the  butter  lost  but  one  point  (on  flavor)  by  its  journey  to  and  from 
London,  while  another  box  of  the  same  lot  which  remained  in  New  York  dropped 
off  four  points  in  the  same  time,  August  2  to  26. 

In  three  cases— Nos.  11  and  12, 18  and  19,  26  and  27~there  are  opx>ortunitie6  for 
comparing  butter  from  pasteurized  cream  and  from  raw  cream,  otherwise  the 
same;  in  these  cases  the  former  scored  higher  than  the  latter.  Nos.  11  and  18,  the 
same  butter,  scored  alike  in  Chicago  and  New  York  and  lost  but  one  point  by 
bcdng  held  from  July  2  until  August  86;  Nos.  12  and  15,  the  same  (raw  cream) 
butter,  which  scored  two  points  lower  in  New  York  than  in  Chicago,  lost  only 
one  point  by  being  held  the  same  period.  In  all  there  are  eight  scores  of  pasteur- 
ized butter,  and  these  give  an  average  total  of  93  x>ointB,  which  is  just  above  the 
total  average.  The  only  butters  which  scored  above  95  points  when  examined  in 
New  York  prior  to  exportation  were  the  following:  No.  1,  Connecticut,  in  Octo- 
ber; No.  33,  Minnesota,  in  June;  No.  9,  Iowa,  in  October;  No.  36,  Minnesota,  in 
November;  and  No.  55,  South  Dakota,  also  November.  In  other  req>ect8  ihem 
figures,  which  at  first  appear  to  have  little  significance,  are  susceptible  of  inter- 
esting comparisons. 
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APPENDIX  IX. 
RBGORD  OF  SCORING  OF  FORBIGN-BfADB  BXTTTBRa 


Sample  of  bntter. 


No. 


Where  made. 


1  1  Brittany,  Frasoe.. 

2  j do 

3    do 

4  I do 

Normandy^Franoe 

do 

do 

8    do 

9  Denmark 


\0 
1] 
U 
13 
14 
15     Dorset,  England. 


....do 

...do 

....do 

...-do 

-..do 


.do... 


16  . 

17  Ireland  (creamery) 

IS  ' do 

19  , do 

2D   ..  ..do 

81     Holland 

22  I do 

23  j  Finland 

24* do 

25  I  New  Sonth  Wales. 

26  I  New  Zealand 


I 


.do. 


Form. 


Ft^sh  J 
'rolls;  nos 
salt 


Scored. 


Where. 


When. 


June  28 
Nov.  3 
Nor.  10 
Sept.  29 
June  28 
Ang.  26 
Nov.  3 
Nov.  10 
June  28 
Nov.  3 
Nov.  10 
July  21 
July  25 
Sept.  29 
June  28 
Au8r.26 
June  28 
July  21 
Nov.  3 
Nov.  10 
Nov.  3 
Nov.  10 
Nov.  3 
Nov.  10 
June  28 
Nov.  3 
Nov.  10 


36.530 


Points  and  scale. 


27 

35 

35.5 

28 

33 

37    |30 

37 

30.5 

28 

26 

27 

34 


10 
10 
10 

9 
10 
10 
10 

9.5 


10  10 
9.A10 
9.510 


10 
10 

9 
10 
10 

9.5 
10 
510 


26     29 

32.520.1 


10 

10 
9 

9.5 
9.5 

10 

10 

10 


llA       < 


10  jio 

10 
10 
10 
10 
10 
10 
10 


9.6 

8 

9.5 

8 
10 
10 
,10 


96.5 

95 

86 

90 

90 

88 

93 

86.5 

05 

95 

87.0 

93 

97 

93 

89 

86.5 

84 

86 

93.5 

85 

91.5 

82 

93.6 

80 

88 

93 

84 


Notes. 


Same  as  No.  2 

Same  as  No.  5 
Same  as  No.  7 

Same|i8No.l0 

Same  as  No.  15 

Same  as  No.  19 
Same  as  No.  21 
Same  as  No.  23 

Same  as  No.  26 


NOTES  UPON  APPENDIX  DC. 

Theee  are  scores  npon  foreign  batter,  made  iu  this  country  by  American  jndges, 
upon  an  American  basis.  The  general  average  of  the  27  records  is  as  follows: 
Flavor  30i,  body  2^,  color  9i,  salt  1 0,  package  10;  total  90.  This  indicates  that  the 
imported  batter  was  found  in  good  condition  npon  examination  in  New  York  and 
Chicago,  with  the  exception  of  flavor,  which  had  deteriorated  nearly  2o  per  cent. 
"Notes'*  indicate  records  of  the  same  batter  examined  at  different  times  and 
places.  Seven  lots  of  bntter  which  averaged  93 J  points  in  New  York  on  November 
3  averaged  S^  iwints  in  Chicago  a  week  later ;  the  main  disparity  was  that  the 
New  York  scores  averaged  8  points  higher  on  flavor.  This  was  manifestly  due 
to  difference  in  judgment  rather  than  actual  change  in  the  butter;  the  same  judges 
varied  but  half  a  xx>int  (average)  on  the  **  body  '*  of  the  same  samples. 

The  only  lots  of  these  f OTeign  butters  which  scored  above  94  points  in  New  York 
were  the  two  Danish  casks  brought  over  in  June  and  November  and  the  fresh 
Biittany  roUs  imported  at  the  same  time. 
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APPENDIX  X. 
RECORD  OF  CHEMICAL  ANAL7SBS  OF  BUTTER  EXPORTED. 


The  butter  sampled. 


No. 


Where  made. 


Connecticut ... 
do 

Iowa 

....do 

....do 

do 

Eausas 

do 

do 

do 

do 

^Massachusetts. 

do 

do 

do 

Minnesota 

do 

do 

do 

do 

New  York 

do 

do 

do 

do 

do 

Ohio 

do 

do 

do 

South  Dakota  . 
do 

Vermont 

Wisconsin 

do 

Average  of  the  36  . 


Analyzed. 


Where. 


Connecticut 

London 

Iowa 

do 

do 

London  — 
Iowa 

do 

London  

do 

...!.do 

Mass 

U.S.D.A.6. 

do 

London  — 
Minnesota 
U.S.D.A.. 
London ... 
Minnesota 

London  

New  York 
London  ... 
New  York 

London  

New  York 
London ... 

Ohio 

London  

Ohio  .... 
London .... 
Wisconsin 
London  ... 
Vermont. . 
Wisconsin 
London... 


When. 


October 

do 

July 

do 

October — 

November. 

August  — 
do 

July ... 

August  ..'.. 
do 

June 

August 

do 

July 

June 

August  .... 

July 

November . 
do 

September. 

do 

do 

do 

do 

do 

Augrust  — 

do 

do 

do 

November . 
do 

June 

September. 

Octobei 


Report  of  analysis. 


Wa- 
ter. 


Fat. 


10.90 
9.30 
8.12 
12.87 
n.52 
8.06 
8.54 
10.78 
10.12 
8.33 
9.35 
9.78 
9.41 
9.63 
8.64 
11.41 
13. 8P 
10.80 
10.88 

n.ao 

12.64 
11.72 
12.63 

11.73 
10.50 
9.82 
10.64; 

10.  i: 

9.42 
11.10 

9.38 

8.77 
11.37 
10.66 

9.52 


85. «? 

87.30 

88.  to 

84.21 

85.95 

90.  C9 

89.49 

86.37 

88.08 

89.43 

88.86 

87.71 

87.84 

87.24 

88.82 

86.81 

85.06 

86.96 

86.86 

86.96 

86.28 

87.73 

86.30 

87.79 

87.53 

88.54 

87.16 

88.21 

87.33 

86.71 

87.96 

88.80 

86.25  0. 

87.35  0. 


10.30  87.20  0.81 


00 


00  (o) 


11 


(a) 


0. 


0.40 
0.70 
0.30 
(a) 
O.J» 
0.94 
(a) 
(a) 
(a) 
(a) 
0.04 
0.03 
(a) 
(a) 
0.08| 
(a) 
(a) 
(a) 
0.48 
0.05 
0.04 
0.05 
(a) 
(a) 
0.53 
(a) 
0.78 
(a) 
(a) 
(a) 
(a) 
(a) 
761  (a) 


2.42 

2.40 

1 

0.90 

L13 

1.24 

0.78 

0.77 

0.70 

1.21 

1.12 

1.66 

1. 

2.06 

1.79 

1.26 

L61 

1.28 

1 

1.14 

0.00 

0.00 

0.00 

0.00 

1.25 

1.12 

0.87 

0.55 

1.64 

1.37 

L36 

1.42 

1.85 

1.01 

0.88 


0.33  L36 


Notes. 


Same  as  No.  L 


Same  as  Na  5. 

Raw  cream. 

Pasteurized. 

Raw. 

Same  as  No.  8. 


Same  as  Na  1& 
Do. 
Do. 

Same  as  Na  16. 
Da 

Same  as  Na  19. 

Same  as  Na  21. 

Same  as  No.  23. 

Same  as  Na  25. 

Same  as  Na  27. 

Same  as  Na  29. 

Same  as  Na  3L 

Same  as  No.  8i 


a  The  ''natural  ash  "  or  mineral  constituents  included  in  the  '*salt''  in  these  cases. 
h  U.  S.  D.  A.  =  United  States  Department  of  Agriculture. 

NOTES  UPON   APPENDIX  X. 

The  average  of  these  35  analyses  shows  the  lots  of  butter  to  which  they  apply  to 
have  been  exceptionally  well  made.  The  average  of  10.3  per  cent  of  moisture  and 
87.2  per  cent  of  fat  is  much  above  commercial  standards,  while  less  than  1  per  cent 
of  curdy  contents  is  correspondingly  low  and  creditable.  The  range  ia  not  near 
as  great  as  usual  in  the  same  number  of  samples  from  creamery  butter  as  ordi- 
narily made.    Excepting  two  unsalted  lots  (Nos.  21  and  23),  the  water  content 
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exceeds  12.5  per  cent  in  only  one  case  (No.  4,  Jnly  bntter),  and  the  same  lot  is  the 
only  one  in  which  the  fat  fell  below  85  per  cent.  The  latter  was  the  minimnm 
standard  which  it  was  intended  to  maintain.  The  figures  for  ash  and  salt  show 
variatioii  -which  indicates  the  difficulty  of  getting  reliable  results  in  these  partic- 
ulars from  small  butter  samples  as  ordinarily  taken.  All  of  these  butters  were 
intentionally  light  salted,  but  the  aim  was  to  make  thfm  carry  from  2  to  2i  per 
cent,  and  the  uniformity  of  judgment  in  scoring  these  same  lots,  as  per  Appendix 
VIII,  showed  that  they  satisfied  the  taste  of  experts  in  this  regard  better  than 
appears  from  this  chemical  record. 

The  butter  exported  appears  even  better  from  the  records  of  the  London  analyst 
than  from  those  made  in  this  country.  Thirteen  lots  were  analyzed  on  both  sides 
of  the  sea,  and  the  results  are  compared  below  : 

Analysis  of  United  States  butter  in  United  States  and  in  London, 


Water. 

Pat. 

Cnrd. 

Ash. 

Salt. 

Averages: 

In  United  States 

Per  cent. 
10.77 
9.87 

Per  cent. 
86.56 
88.03 

Percent. 

0.81 

.76 

Per  cent. 
0.51 

Percent. 
1.35 

In  London  ...... .. .. 

1.36 

This  comparison  indicates  that,  despite  all  precautions,  the  butter  dried  out 
somewhat  in  transit,  thus  decreasing  the  water  content  and  increasing  the  i>er- 
centage  of  fat.  The  results  on  cui-d  were  very  close,  but,  curiously,  the  Loudon 
analyst,  although  he  did  not  separate  natural  ash  and  salt,  found  less  mineral 
matter  in  his  drier  butter  than  was  found  by  American  chemists.  This  is  prob- 
ably another  example  of  the  uneven  distribution  of  salt  in  butter  and  the  diffi- 
culty of  getting  duplicate  samples  in  this  respect. 

APPENDIX  XI. 


RECORD  OF  ANALYSES  OF  FOREIGN-BCADE  BX7TTER8. 

[Representative  selections  imported  by  the  Department  of  Agriculture.] 


The  butter  sampled. 


Analyzed. 


Report  of  analysis. 


No.  Form.  I       Where  made. 


Where. 


When. 


Wa- 

ter. 


Fat. 


Curd. 


Nat- 
ural 
ash. 


Salt. 


1    Cask 


..do 
-.do 
Box 
-.do 
-.do 
...do. J 
Tin... 
Keg.. 
..do., 
-.do., 
do.. 
..do.. 
Tin 
Cask. 
...do.. 


Dorset,  England . . . 

do 

do 

Ireland  (creamery) 

do 

do 

do 

Ireland  (Cork) 

Denmark 

do 

do 

do 

do 

do 

Fnmce,  Normandy 
do 


London  

July 

U.S.D.A.c. 

do  .... 

Connecticut . 

do.... 

U.  S.D.A.... 

do  .... 

Connecticut . 

do  .... 

U.  S.  D.A.... 

Norember 

Iowa  . 

do  .... 

U.  8.  D.A.... 

August... 

London  

July 

U.  S.D.A.... 

do.... 

Connecticut . 

do  .... 

U.  S.  D.A.... 

November 

Iowa 

do.... 

U.S.  D.A.... 

August... 

do 

July 

Connecticut . 

do  .... 

15.00 
13.80 
12.61 
U.63 
15.02 
15.31 
13.28 
15.31 
12.08 
9.71 
8.03 
18.02 
11.57 
8.62 
12.22 
10.17 


83.39 
84.33 
85.65 
79.54 
79.21 
82.17 
84.93 
78.60 
86.29 
88.11 
89.05 
84.46 
86.10 
87.80 
83.12 
85.95 


0.60 

.48 

.08 

1.67 

1.63 

1.18 

.88 

2.40 

.71 

1.06 

1.08 

1.16 

1.33 

1.29 

1.18 

1.09 


(a) 

O.08 

(a) 
.62 

(a) 
.14 
.06 
.44 

(a) 
.08 

(a) 
.05 
.15 
.06 
.26 

(a) 


Lll 
1.27 
1.16 
3.64 
4.24 
1.25 

.85 
3.35 

.92 
1.00 

.99 
L32 

.85 
2.23 
8.22 
2.79 


(b) 

(6) 
(b) 
(&) 


(6) 
(6) 


a  The  '^  natural  ash ''  or  mineral  con.  tituents  Included  in  the  ''  salt ' 
t  Samplet  were  found  to  contain  preservative,  generally  borax, 
c  U.  S.  D.  A.  =  United  States  Department  of  Agriculture. 


in  these  cases. 
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Record  of  analyses  of  forHgn-made  butters — Continiied. 
[Representative  selections  Imported  by  the  Department  of  Agriculture.] 


The  batter  sampled.           |               Analyzed. 

Report  of  analysn. 

No. 

Form. 

Where  made. 

Where. 

When. 

Wa- 
ter. 

I 
Pat.  -Card. 

Na^ 
ural 
ash. 

Salt 

17 

18 
10 

Bas- 
ket. 
...do.. 
...do.. 

Rolls. 
...do.. 
...do.. 
...do.. 
...do.. 

...do-. 

Keg.. 
...do.. 

Box.. 
...do.. 
...do.. 
...do.. 
...do.. 

France,  Normandy 

do 

do 

France,  Brittany .. 

do 

do 

do 

do 

Finland 

London  

U.S.D.A.C.. 
Iowa ......... 

October... 

November 
do  .... 

ia63 

U.»l 
8.88 
15.36 
15.52 
13.66 
14.50 
10.37 
12.57 
11.29 
12.86 
10.56 
10.40 
15.50 
14.94 
10.80 
8.65 

85.50 

85.55 
89.23 
83.70 
83.80 
85.86 
84.10 
88.  T2 
83.71 
85.47 
83.75 
87.17 
87.61 
81.17 
81.88 
80.62 
89.27 

1.06 

1.18 

.79 

.75 

.57 

.78 

LOS 

.81 

L30 

L4d 

M6 

LOl 

.77 

.98 

.06 

.60 

.70 

(a) 

.U 
.20 
.19 
.11 
.80 
.28 
.08 
.04 
.35 
.24 
.13 
(o) 
.05 
(a) 
.08 
.06 

2.81 

Lao 

.90 

2.38 
L46 
L90 
L13 
L32 
2.20 
2.23 
L86 
L83 

(ft) 

20 
21 
2a 
23 
24 
9% 

U.  S.  D.A.... 
Connecticut . 

London  -^ 

U.  S.D.A.... 

Iowa 

U.  S.  D.A.... 

Iowa 

U.S.  D.A...- 
lowa . 

July 

do  .... 

September 
November 

do.... 

do  .... 

do.... 

do  .... 

do  .... 

(t) 

(6) 
(6) 
(ft) 
(ft) 

26 

.....do 

Holland 

(6) 

m 

(fr) 

w 

?I8 

do 

Anfltralia 

?9 

London  

U.  S.  D.A.... 
Connecticut . 
n.S.  D.A...- 

August ... 

July 

do  .... 

November 
do  .--- 

ao 

31 
82 
^3 

New  South  Wales. 

do 

New  Zealand 

do 

Average  of  33 

12.40 

84.57 

LOS 

.17 

L83 

a  The  '*  natural  ash  **  or  mineral  constituents  included  in  the  '*  salt  ^^  in  these 
6  Samples  wore  found  to  contain  preservative,  generally  borax. 
c  U.  S.  D.  A.  =  United  Statos  Department  of  Agriculture. 

NOTES  UPON  APPENDIX  XI. 

The  first  comparison  snggested  by  this  table  is  the  general  average  composition 
of  this  foreign-made  bntter,  with  the  analyses  of  an  almoet  equal  nnmber,  in 
Appendix  X.  The  water  is  seen  to  be  2.1  per  cent  more  and  the  fat  2.6  per  cent 
less.  There  Is  also  more  cnrdy  matter  in  this  butter  and  more  salt  The  chemi- 
cal preservatives  nsed  are  included  in  the  **  salt/' and,  although  the  quantl ties 
were  not  determined,  these  may  account  for  the  rise  in  the  salt  results.  The 
range  is  also  noted  as  much  greater  than  in  the  American  butters.  The  water 
rises  above  12  per  cent  in  19  instances  and  to  15  per  cent  and  over  in  7.  The  fat 
falls  below  85  per  cent  in  16  cases  and  below  82  per  cent  in  5  cases.  The  European 
butter  without  salt  resembles  that  made  similarly  in  this  country  in  carrying  a 
relatively  high  per  cent  of  water  and  low  per  cent  of  fat,  a  greater  difference  in 
these  respects  than  is  accounted  for  simply  by  the  absence  of  2  per  cent  or  less  of 
salt.  It  is  notable  that  all  this  foreigpi  butter  was  *'  borated,"  or  treated  with 
preservatives  other  than  common  salt,  excepting  the  lots  from  England,  Den- 
mark, Finland,  and  New  Zealand. 
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NOTES  UPON  APPENDIX  XH   (DIAGRAM). 

Ui>on  the  accompanyiDg  diagram  the  lines  indicating  the  flnctoations  in  prices 
of  batter  in  London  and  New  York  are  based  upon  weekly  quotations  of  the  best 
gradcw  of  Danish  and  States,  or  **  creamery  extras,"  published  by  old  and  reliable 
merchants  in  the  respective  cities.  The  only  exception  is  a  period  from  early 
April  to  early  July,  wh^n  the  London  house  failed  to  quote  States  butter.  For 
this  period  the  prices  have  been  estimated  from  other  data. 

The  most  striking  feature  of  the  diagram  is  the  difference  between  the  prices 
of  best  butter  in  London  and  in  New  York  during  the  greater  part  of  the  ye^ff. 
It  is  generally  understood  that  American  markets  are  so  good  in  winter  as  to 
remove  all  inducement  to  export.  The  diagram  does  not  support  this  view, 
except  as  to  the  last  three  months  of  1897.  The  difference  varies  from  nothing 
late  in  October  to  over  7  cents  per  pound  less  than  two  months  earlier.  With  the 
exception  of  a  few  weeks  near  the  close  of  the  year,  the  difference  was  at  all  times 
greater  than  the  cost  of  moving  butter  from  New  York  to  London.  The  explana- 
tion seems  to  be  that  during  the  winter  months,  when  the  margin  in  price  might 
have  encouraged  export  from  New  York,  the  supply  of  good  **  Colonial"  (Ans- 
tralian  and  New  2iealand)  butter  in  England  was  such  as  to  prevent  any  success- 
ful competition  from  this  country. 

The  diagram  also  indicates  the  grade  of  butter  exported.  During  seven  months 
of  the  year  States  butter  in  London  was  quoted  lower  than  "  creamery  extras  "  in 
New  York.  If  the  grade  of  exported  butter  had  been  '* extras"  it  surely  would 
have  been  kept  at  home  and  sold  at  the  higher  rate.  In  May,  June,  July,  and 
August  extras  were  very  low  in  New  York,  and  this  appears  to  have  started  the 
shipment  of  that  grade,  which  continued  until  New  York  prices  rose  again. 

The  notes  upon  the  diagram  are  confirmed  by  the  Treasury  Department  returns 
of  the  quantity  and  value  of  butter  exported  from  the  United  States  to  the  United 
Kingdom  during  the  successive  months  of  the  year  in  question. 
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BREEDS  OF  DAIRY  CATTLE. 

By  Henry  E.  Alvord,  C.  E., 
Chief  of  Dairy  Division,  Bureau  of  Animal  Industry, 

The  domestic  cattle  of  the  world  are  probably  descended  from  one 
parenu  stock,  but  variation  began  at  a  very  early  period.  Through 
ancient  sculptures  and  other  records  cattle  can  be  traced  back  at 
le^t  four  thousand  years,  and  the  earliest  evidence  shows  that  ani- 
mals of  different  types  were  then  known.  In  various  parts  of  the 
world  there  are  now  cattle  so  distinct  in  their  characteristics  as  to 
justify  their  claim  to  be  regarded  as  breeds,  and  these  breeds  exceed 
100  in  number.  A  subdivision  of  a  family  in  the  animal  kingdom 
may  be  recognized  as  a  breed  when  it  has  been  subjected  to  and  re- 
produced under  the  same  conditions  until  it  has  acquired  a  distinctive 
character  common  to  all  the  members  and  naturally  reproduced  with 
very  slight  variations.  This  definition,  and  the  term  breed,  applies 
especially  to  domestic  animals,  and  the  differences  which  chiefly  dis- 
tinguish the  breeds  of  the  present  day  are  the  result  of  artificial 
treatment  by  man — the  work  of  skillful  breeders  haA^ing  definite 
objects  in  view. 

The  different  breeds  of  cattle  to  be  found  in  the  United  States  all 
came  from  Great  Britain  and  the  western  portions  of  Europe,  and  it 
is  not  at  all  unlikely  that  they  have  a  common  origin  in  the  wild  cat- 
tle which  existed  in  the  ancient  forests  of  Europe.  These  were  de- 
scribed by  Julius*  CfiBsar,  Pliny,  and  other  Latin  writers  almost  a 
thousand  years  ago,  and  by  others  who  wrote  of  them  a  century  or 
two  later  as  abounding  in  the  great  forests  around  London.  They 
were  also  mentioned  frequently  in  chronicles  of  the  middle  ages. 

In  the  early  history  of  these  cattle  natural  causes  tended  to  divide 
them  into  two  general  classes;  first,  those  adapted  to  the  more  moun- 
tainous and  less  fertile  sections  of  country,  and,  second,  those  of  the 
plains  and  richer  regions.  The  former,  owing  to  greater  scarcity  of 
food  and  more  difficulty  in  obtaining  it,  were  smaller,  more  rugged, 
and  rougher  in  type  than  the  better  fed  animals  of  the  latter  class. 
Later,  breeding  and  artificial  conditions,  together  with  natural  causes, 
resulted  in  additional  variations  among  cattle,  and  led  to  the  distinc- 
tions which  became  fixed  in  different  breeds.  The  chief  character- 
istics resulting  from  man's  interference  and  control  were  first  to  be 
seen,  on  the  one  hand,  in  a  tendency  of  the  animals  to  mature  at  an 
early  age  and  easily  to  lay  on  flesh  and  fat,  and,  on  the  other  hand, 
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in  prolonging  the  natural  period  of  milk  flow  and  increasing  the  milk 
product  much  beyond  the  needs  of  the  calf. 

At  the  present  time  each  of  the  various  recognized  breeds  of  domes- 
tic cattle  may  be  satisfactorily  placed  in  one  of  two  great  classes  des- 
ignated, respectively,  as  beef  cattle  and  dairy  cattle.  This  article  is 
intended  to  deal  with  the  latter,  giving  something  of  the  history  and 
describing  the  characteristics  of  those  breeds  which  are  valued  espe- 
cially for  their  dairy  qualities  and  of  a  few  which  belong  primarily  to 
the  beef  breeds,  but  also  possess  dairy  merit.  Some  of  the  dairy 
breeds  of  Europe  are  not  included;  it  seems  enough  to  present  those 
which  are  known  in  the  United  States — which  have  already  made  an 
impress  upon  the  neat  stock  of  this  country,  and  which  promise  to 
be  of  value  in  promoting  dairy  interests. 

Illustrations  representative  of  the  several  breeds  described  accom- 
pany the  text,  being  the  likenesses  of  two  mature  animals,  a  bull 
and  a  cow,  in  each  case. 

The  colored  plate  (frontispiece)  is  presented  as  an  excellent  exam- 
ple of  a  fine  dairy  cow.  This  animal  is  the  Duchess  of  Smithfield 
4256,  American  Ayrshire  Record.  She  is  descended  in  the  seventh 
generation  from  stock  imi)orted  from  Scotland.  The  shape  of  head, 
horn,  and  udder  are  not  typical  of  the  Ayrshire,  although  she  is  a 
noted  cow  of  that  breed.  She  was  dropi)ed  in  Rhode  Island  in  1876, 
and  always  owned  in  New  England.  In  1885,  when  8  years  old, 
she  won  the  first  prize  of  the  Ayrshire  Breeders'  Association,  in  an 
official  test  of  seven  days,  by  a  record  of  404  pounds  of  milk,  which 
produced  19  pounds  6  ounces  of  butter.  She  calved  in  March  and 
the  t^st  was  made  in  June.  Her  udder  measured  68  inches  in  cir- 
cumference during  this  test.  Her  weight  was  1,128  pounds,  and  she 
gave  during  one  full  year  10,748  pounds  (or  1,242  gallons)  of  milk. 
Her  color  was  a  deep,  rich  red,  with  white  in  about  equal  parts.  This 
cow  belongs  to  what  is  known  as  the  "  Douglas  family"  of  Ayrshires. 
She  was  a  great  winner  of  prizes  herself  at  noted  exhibitions,  and 
her  descendants  of  the  first  and  second  generations  have  been  equally 
successful.  They  have  also  made  records  for  milk  and  butter  pro- 
duction which  entitle  them  to  the  highest  honors  as  dairy  sires  and 
dairy  cows.  Among  those  sired  by  sons  of  Duchess  of  Smithfield, 
was  one  which  gave  12,172  pounds  of  milk  in  a  year  at  the  Vermont 
Agricultural  Experiment  Station,  and  several  which  have  butter 
records  ranging  from  400  to  607  x>ounds  in  a  year. 


Digitized  by 


Google 


FIFTEETrrH   ANNUAL   REPORT.  139 

AYRSIIIRES. 

The  county  of  Ayrshire,  in  the  southwest  part  of  Scotland,  stretches 
for  80  miles  along  the  lower  portion  of  the  river  Clyde  and  the  Irish 
Sea.  The  surface  is  undulating  in  large  part,  \nth  moory  hills,  much 
woodland,  and  a  climate  moist  and  rather  windy,  although  not  severe. 
It  is  a  region  of  moderate  fertility,  with  natural  pasturage  so  distrib- 
uted that  grazing  animals  must  travel  long  distances  in  a  day  to 
satisfy  their  hunger. 

In  this  county  Ayrshire  cattle  were  brought  into  their  present  fixed 
form.  The  breed  is  among  the  youngest  of  well-established  type. 
Careful  writers  of  a  little  more  than  a  hundred  years  ago  failed  to  even 
mention  this  breed,  and  the  cattle  of  Ayrshire  described  in  1825 
bear  little  resemblance  to  the  present  stock  of  the  country  and  must 
have  been  only  a  foundation  race,  small,  unshapely,  and  generally 
black;  with  white  jnarkings. 

The  Ayrshire  breed  has  been  built  up  within  the  nineteenth  cen- 
tury by  the  liberal  use  of  blood  from  the  cattle  of  England,  Holland, 
and  the  Channel  Islands.  The  exact  facts  and  methods  are  unknown, 
but  the  result  testifies  to  the  good  judgment  in  selection  and  breeding 
of  those  who  carried  on  the  work.  The  Ayrshire  of  the  present  day — 
which  is  found  best  developed  in  Cunningham,  the  upper  and  most 
fertile  of  the  three  divisions  of  the  county — ^bears  strong  resemblance 
to  the  Jersey  in  certain  features;  and  in  form,  color,  and  horn  it 
resembles  the  wild  white  cattle  of  Chillingham  Park.  Many  people 
believe  the  cattle  to  be  direct  and  but  slightly  varied  descendants  of 
the  original  wild  cattle  of  Great  Britain.  There  is  a  well-defined 
tendency  in  the  improved  Ayrshire  to  become  lighter  in  color,  many 
being  almost  white.  This  is  additional  evidence  of  a  strong  infusion 
of  the  blood  last  mentioned  at  some  period  in  the  history  of  the  breed. 
The  first  Ayrshires  in  America  were  brought  to  New  York  in  1822. 
They  were  imported  into  New  England  in  1830  and  into  Canada  in  1837. 
In  1837  there  was  quite  a  large  herd  in  Massachusetts,  and  several 
importations  were  made  prior  to  1845.  From  that  time  until  1875 
there  were  more  or  less  importations  yearly,  but  there  have  since  been 
less.  This  breed  has  been  a  special  favorite  for  dairy  purposes  in 
Canada  a^  highly  esteemed  in  the  New  England  States  and  parts  of 
New  York.  Elsewhere  in  this  country  these  cattle  do  not  seem  to  be 
so  well  known  as  theii*  established  merits  deserve. 

Unless  it  be  the  little  Irish  Kerry,  there  is  no  cow  which  excels  the 
Ayrshire  in  obtaining  subsistence  and  doing  well  on  a  wide  range  of 
scanty  x>asture  or  in  thriving  and  giving  a  dairy  profit  upon  the  coars- 
est of  forage.  ^[  The  natural  hardihood  of  constitution  renders  these 
cattle  admirably  adapted  to  grazing  on  broken  and  rugged  pastures 
and  in  sterner  wbather  than  would  be  conducive  to  the  well-being  of 
eows  of  some  other  breeds."    The  end  sought  in  perfecting  the  breed 
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has  been  a  large  yield  of  milk  without  extravagance  of  food.  It  is  a 
characteristic  of  the  Ayrshire  that  she  carries  her  weight  only,  and 
lives  only,  to  serve  dairy  interests  with  the  utmost  economy  in  the 
utilization  of  food.  Yet,  like  all  other  good  dairy  cattle,  the  Ayrshire 
responds  promptly  and  profitably  to  liberal  feeding.  The  Scotch  have 
a  saying,  taught  by  experience,  that  *'the  cow  gives  her  milk  by  the 
mou." 

Ayrshires  are  of  medium  size  among  dairy  cattle.  The  bulls  attain 
a  weight  of  1,400  to  1,800  i)ounds  at  maturity,  sometimes  being  larger. 
The  cows  weigh  900  to  1,100  pounds,  averaging  probably  1,000  pounds 
in  a  well-maintained  herd.  They  are  short-legged,  fine-boned,  and 
very  active.  The  general  form  is  of  the  wedge  shape,  regarded  as 
typical  of  cows  of  dairy  excellence;  and  this  shape  is  not  from  any 
weakness  forward,  but  rather  because  of  uncommon  development 
and  strength  of  body  and  hind  quarters.  Qood  specimens  of  the 
breed,  when  in  milk,  do  not  carry  a  pound  of  extra  flesh.  •  The 
face  is  usually  rather  long  and  straight,  but  clean  and  fine,  with  a  full 
growth  of  horn  curving  outward,  then  inward,  and  turning  well  up, 
with  tips  inclined  backward.  The  general  appearance  of  the  horns 
is  upright  and  bold,  while  usually  symmetrical  and  often  quite  grace- 
ful. A  black  muzzle  is  the  rule,  although  white  seems  to  be  allowable. 
The  eye  is  peculiarly  bright,  with  a  quick  movement  indicating  extreme 
watchfulness.  The  prevailing  color  of  the  body  is  red  and  white,  vari- 
ously proportioned;  in  spots,  not  mixed.  Probably  three- fourths  of 
all  the  breed  can  be  thus  described  as  to  color.  A  generation  ago  the 
dark  markings  predominated;  but  there  is  now  a  drift  toward  more 
white.  Several  prize  winners  at  the  Columbian  Exposition  might  be 
called  white  cows.  The  red  is  sometimes  bright,  but  often  of  a  rich, 
shiny  brown,  like  the  shell  of  a  horse  chestnut,  and  the  coat  of  a 
thrifty  Ayrshire  is  equally  bright  and  shining.  Sometimes  the  color 
is  a  dull  brown,  and  occasionally  a  brindle  appears.  Nearly  all  good 
animals  of  this  breed  have  broad,  flat,  well-arched  ribs,  giving  room 
for  capacious  digestive  apparatus. 

Dr.  Sturtevant  thus  describes  the  milking  parts  of  the  Ayrshire 
cow:  "The  udder  has  been  the  point  toward  which  the  search  after 
quality  has  been  directed  by  the  careful  Scotchman  for  a  long  period 
of  time.  Although  it  differs  in  outward  shape  in  individu^s,  it  yet 
retains  a  certain  uniformity  which  may  be  considered  typical.  This 
is  in  the  gland  and  the  teat.  The  glands  are  rather  flattened  than 
pointed  or  elongated,  as  in  other  breeds.  These  are  well  held  up  to 
the  body,  and  in  the  types  of  the  breed  extend  far  forward  and  back, 
with  a  broad  and  level  sole.  The  teats  are  small  and  of  a  cylindrical 
shape  rather  than  cone-shaped,  as  seen  in  other  cows.  The  udder  is 
admirably  fitted,  by  its  elasticity,  for  the  storage  of  milk,  and  when 
the  glands  are  at  rest  occupies  but  little  space.  The  eye  accustomed 
to  seeing  the  pendent  fleshy  udder  so  often  met  with  in  dairy  animals 
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is  apt  t<  underrate,  in  comparison,  the  capacity  of  the  small  bag  of 
this  breed,  with  its  wrinkled  and  folded  covering,  so  deceptive  to  the 
unskilled  but  so  full  of  promise  to  the  educated  observer." 

At  the  proper  time  these  wrinkles  smooth  out,  the  folds  expand, 
and  the  filled  udder  of  the  Ayrshire  has  come  to  be  regarded  as  a 
model  in  shape  for  all  dairy  breeds.  The  teats  are,  however,  often 
too  small  for  comfortable  milking;  but  careful  breeders  have  reme- 
died this  defect,  and  whole  herds  can  be  found  with  superb  udders 
and  teats  of  good  size,  although  rarely  large. 

The  Ayrshire  is  of  a  highly  nervous  temperament.  The  cow  has 
a  superabundance  of  nerves  and  is  willing  to  employ  them,  upon 
instant  demand,  in  self-defense  or  self-support.  The  bulls,  if  prop- 
erty handled,  are  not  fractious,  but  the  cows  are  rather  inclined  to  bo 
quarrelsome.  They  are  always  active  and  energetic,  stop  only  for  a 
^  purpose,  move  off  with  a  brisk  walk,  and  often  trot  without  special 
provocation.     Promptness  is  one  of  the  characteristics  of  the  breed. 

Although  these  cattle  can  lay  no  claim  to  being  specially  adapted 
to  beef  production,  the  calves  are  thrifty  and  full  fleshed,  and  steers 
and  dry  cows  fatten  readily  on  suitable  feeding.  Their  carcasses  are 
small,  but  they  always*  give  an  unexpectedly  large  percentage  of 
dressed  meat,  and  its  quality  is  excellent,  fine  grained,  and  well 
marbled. 

The  Ayrshire  cow  is  a  large  and  persistent  milker.  A  yield  of  5,500 
pounds  a  year,  as  an  average  for  a  working  herd  in  gqpd  hands,  is 
depended  upon  and  often  realized.  Records  of  18  well-managed  herds, 
collected  from  different  sections  and  averaging  12  cows  each,  show  an 
annual  average  product  of  5,412  pounds.  One  noted  herd,  averaging 
14  cows  in  milk,  has  an  unbroken  record  for  nineteen  years  ^vith  an 
average  product  of  6,407  pounds  a  year  to  the  cow.  In  the  last  year 
recorded  19  cows  averaged  6,956  pounds  of  milk.  Four  of  the  cows 
in  this  herd  gave  over  10,000  pounds  in  a  year  and  one  over  12,000 
pounds.  Butter  records  are  not  numerous,  but  in  the  herd  last 
referred  to  the  milk  averaged  4J  per  cent  of  fat  for  the  last  year  and 
the  cows  averaged  353  pounds  of  butter  each,  ranging  from  244  to  512 
pounds.  In  previous  years  single  cows  in  this  herd  made  butter 
records  of  504,  546,  572,  and  607  pounds  within  twelve  months. 

Another  Vermont  herd  has  a  detailed  record  for  eight  cpnsecutive 
years.  The  average  yearly  milk  yield  of  the  cows  3  j'ears  old  and  over 
has  been,  in  different  years,  from  6,003  to  6,440  pounds;  every  year  sin- 
gle cows  exceed  7,000  pounds  and  sometimes  8,000.  The  milk  of  this 
herd  averages  over  4  per  cent  butter  fat,  and  the  yearly  herd  record 
ranges  from  306  to  319  pounds  of  butter  per  cow;  single  cows  have 
butter  records  of  over  400  pounds  per  year.  The  most  interesting 
fact  connected  with  this  herd  is  the  economy  of  the  rations  upon 
which  these  records  have  been  made:  In  summer,  pasturage  alone; 
in  winter  to  each  cow,  daily,  1  bushel  of  ensilage  of  matured  field 
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com,  an  average  of  2  quarts  each  of  corn  meal  and  wheat  bran,  and 
plenty  of  good  hay. 

The  milk  of  the  Ayrshire  is  not  exceptionally  rich,  but  somewhat 
above  the  average.  Herd  records  show  3^  to  4  per  cent  of  butter  fat 
in  the  mixed  milJc  throughout  the  year.  The  milk  of  this  breed  is 
very  uniform  in  it«  physical  character,  the  fat  globules  being  small, 
even  in  size,  and  not  free  to  separate  from  the  milk.  Cream  rises 
slowly  and  has  comparatively  little  color.  The  Ajnrshire  is,  therefore, 
not  a  first-class  butter  cow,  but  its  milk  is  admirably  suited  for  town 
an<l  city  supply,  being  safely  above  legal  standards,  uniform,  and 
capable  of  long  journeys  and  rough  handling  without  injury. 

A  special  reputation  which  this  breed  has  enjoyed  as  superior  cheese 
makers  is  not  sustained  by  the  facts.  In  the  hands  of  capable  makers 
Ayrshire  milk  will  make  little  more  cheese,  if  any  more,  from  a  given 
weight  than  from  milk  of  other  breeds.  The  uniform  <listribution  of  , 
the  fat  is  an  advantage,  and  there  is  less  liability  to  lose  fat  in  con- 
verting this  milk  into  cheese  than  in  the  case  of  richer  milk  with  fat 
globules  larger  or  irregular  in  size. 

The  breeders  of  Ayrshire  cattle  in  America  organized  in  the  year 
18C3  and  began  the  publication  of  a  herdbook.  The  interests  of  the 
breed  are  now  represented  by  the  American  Ayrshire  Breeders'  Asso- 
ciation. The  last  volume  of  the  Ayrshire  Record  is  No.  12,  issued  in 
1899.  The  total  number  of  registered  animals  is  about  22,000,  and 
it  is  estimate^  that  6,000  of  these  are  living  and  distributed  among 
500  or  600  owners,  mainly  in  the  New  £ngland  and  Middle  States, 
Ohio,  and  Wisconsin. 

The  bull  whose  likeness  has  been  selected  as  a  good  type  of  the 
Ayrshire  is  John  Webb  5180.  He  was  bred  in  this  country,  several 
*  generations  removed  from  imported  ancestry,  was  6  years  old  when 
picture  was  made,  and  then  weighed  over  1,400  pounds.  He  was 
never  shown,  except  at  county  fairs,  where  he  always  won  first 
honors.  His  sire  was  a  first-prize  bull  at  New  York  State  Fair, 
and  the  sire  of  noted  dairy  animals,  among  them  a  half  sister  to  John 
Webb,  which,  at  a  fair-ground  test,  gave  50  pounds  of  milk  in  a  day, 
from  which  2^  pounds  of  butter  were  made.  The  dam  a^nd  granddam 
of  this  bull  were  also  fine  dairy  cows,  the  latt-er  having  a  reeoni  of 
9,245  pounds  of  milk  and  576  pounds  of  butter  and  two  calves  within 
eleven  months.  Young  cows  sired  by  him  have  given  over  7,000 
pounds  milk  a  year,  and  one,  4  years  old,  about  10,000  pounds. 
Although  well  engraved  from  a  faithful  photograph,  this  likeness 
gives  the  bull  rather  too  light  and  leggy  an  appearance,  but  shows 
his  fine  style  and  dairy  quality.    (See  illustrations,  p.  145.) 

The  cow  selected  to  match  is  an  imported  animal.  Red  Rose  5566. 
This  picture  shows  admirably  the  typical  head,  horn,  and  udder  of 
the  breed — the  last  in  its  best  form;  also  the  distinctly  wedge  shape 
which  is   believed  to    characterize    fine    dairy  animals.      She   was 
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bnmght  from  Scotland  in  1875,  and  was  the  leading  cow  in  the  prize 
herd  for  her  breed  at  the  Philadelphia  Centennial  Exposition  the  next 
year.  She  was  photographed  at  that  time,  being  then  5  years  old. 
Her  milk  product  for  one  year  was  8,578  pounds,  or  practically  1,000 
gallons. 

BROWX  SWISS. 

Switzerland  has  been  famous  as  a  dairying  country  for  some  cen- 
turies. It  is  especially  noted  for  cheese,  and  it  is  said  that  seventeen 
different  kinds  are  regularly  exported  to  other  countries.  Two  dis- 
tinct races  of  cattle  contribute  to  these  products,  and  both  are  excellent 
dairy  animals.  In  many  respects  they  are  unequaled  by  any  of  the 
other  breeds  of  continental  Europe. 

The  Brown  Swiss  is  the  breed  better  known  in  the  United  States.^ 
It  is  called  also  Brown  Switzer,  but  more  properly  Brown  Schwyzer, 
from  the  Canton  Schwyz,  where  the  breed  originated  or,  at  least,  has 
been  bred  longest  and  is  still  found  of  truest  type.  It  is  now  common 
to  the  other  cantons  of  eastern  and  central  Switzerland  and  has  a  fine 
reputation  throughout  Europe.  These  cattle  have  been  especially 
snecessful  as  prize  winners  at  Paris,  Hamburg,  and  other  large  exhi- 
bitions of  live  stock. 

The  first  pure-bred  animals  of  this  breed  brought  to  the  United 
States  comprised  one  bull  and  seven  heifers,  imported  from  the  Can- 
ton Schwyz  to  Massachusetts  in  the  autumn  of  1869.  It  was  not  till 
1881  or  1882  that  other  importations  were  made,  but  meanwhile  this 
first  little  herd  had  been  kept  pure  and  had  increased  to  nearly  two 
hnndred  in  number.  During  the  years  1882  and  1883  several  impor- 
tations were  made  and  there  have  been  a  number  since.  Where  they 
have  become  known  these  cattle  have  made  a  favorable  impression 
among  dairymen,  and  herds  of  different  sizes  can  now  be  found  in 
States  of  all  parts  of  the  Union. 

The  Brown  Swiss  may  be  placed  in  the  second  class  as  to  size  among 
the  distinctly  dairy  breeds.  They  are  substantial,  fleshy,  and  well 
proportioned,  with  very  straight,  broad  back,  heavy  legs  and  neck, 
giving  a  general  api)earance  of  coarseness.  But  when  examined  they 
are  found  to  be  small-boned  for  their  size  and  to  possess  a  fine,  silky 
coat,  and  rioh,^  elastic  skin,  with  other  attractive  dairy  points. 
Although  generally  described  as  being  brown  in  color,  the  brown 
runs  through  various  shades  and  often  ^nto  a  mouse  color  and  some- 
times a  brownish  dun,  especially  for  the  saddle  or  body.  Head,  neck, 
legs,  and  quarters  are  usually  darkest  in  color,  often  almost  black. 
The  nose,  tongue,  hoofs,  and  switch  are  quite  black.  Characteristic 
markings  of  the  breed  include  a  mealy  band  around  the  muzzle,  with 

a  fight  stripe  across  the  lips  and  up  the  sides  of  the  nostrils,  a  light- 

^Aq  acooont  of  the  other  Swiss  breed,  the  Simmenthalers,  appears  at  page  181. 
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colored  tuft  of  hair  between  the  horns,  and  a  light-colored  stripe 
extending  all  the  way  along  the  back  to  the  tail.  The  eyes  ar6  foil 
and  mild,  but  bright,  usually  black.  The  horns  rather  small,  white, 
waxy,  curving  forward  and  inward,  with  black  tips.  The  ears  are 
large,  round,  and  lined  with  long  silky  hair,  light  in  color.  The  bar- 
rel of  the  body  is  large  and  well  rounded.  The  udder  and  teat«  are 
large,  well  formed,  and  white,  with  milk  veins  very  prominent.  The 
cows  often  carry  remarkably  well-shaped  escutcheons.  The  animals 
of  a  herd  are  generally  even  in  appearance,  showing  careful  breeding 
extending  through  many  generations.  Bulls  and  cows  are  alike  docile 
and  easily  managed.  The  cows  are  so  plump  and  compact  as  to  appear 
smaller  than  they  really  are.  Matui*e  animals  weigh  from  1,200  to  1,400 
pounds,  and  often  more;  bulls  run  up  to  1,800  pounds  and  over,  yet  are 
not  so  much  heavier  than  the  females  as  in  most  breeds.  These  cattle 
are  extremely  hardy  and  very  active  for  their  size,  being  necessarily 
good  mountain  climbers  in  their  native  country. 

Developed  as  a  dairy  breed  primarily.  Brown  Swiss  cows  yield  a 
generous  flow  of  milk  and  hold  out  well.  Good  specimens  may  be 
expected  lo  give  an  average  of  10  quarts  for  every  day  in  the  year. 
Six  thousand  pounds  a  year  is  an  ordinary  record,  and  single  instances 
are  known  of  8,000  to  10,000  i)ounds.  One  Swiss  cow  owned  in  Mas- 
sachusetts produced,  by  accurately  recorded  weights,  86,304  pounds 
of  milk  before  12  years  old.  The  quality  of  milk  is  above  the  Euro- 
pean average,  3^  to  4  per  cent  of  fat  being  usual.  The  cow  mentioned 
above  made  a  butter  record  ranging  from  500  i)ounds  to  610  pounds 
per  year  for  four  years,  but  this  was  exceptional.  Ordinarily  22 
pounds  of  the  milk  of  this  breed  will  make  1  pound  of  butter,  and 
sometimes  it  does  better. 

The  description  given  indicates  that  these  cattle  are  good  for  beef 
as  well  as  for  the  dairy.  They  are  almost  always  full  fleshed,  easily 
kept  so,  and  readily  fattened  when  not  in  milk.  The  flesh  is  said  to 
be  fine  grained,  tender,  and  sweet.  A  barren  heifer  in  Minnesota 
weighed  1,680  pounds;  a  mature  cow  in  New  York,  fattened  for 
butcher,  weighed  1,925  pounds,  and  made  1,515  pounds  of  beef.  A 
pair  of  Swiss  steers  at  13  months  old  weighed  2,200  pounds.  The 
calves  are  large,  often  100  pounds  at  birth,  and  make  a  vigorous 
growth.  Weights  400  to  600  pounds  at  4  to  6  months  of  age  are  not 
uncommon.  Altogether,  the  Brown  Swiss  is  able  to*  present  about 
as  strong  a  claim  as  any  breed^to  being  a  profitable  "general  purpose 
cow." 

In  their  native  country  these  cattle  are  ordinarily  fed  nothing  but 
hay,  grass,  or  other  green  forage,  throughout  the  year,  but  they 
respond  promptly  to  more  various  and  generous  feeding. 

The  Brown  Swisc  Breeders'  Association  in  this  country  was  organ- 
ized in  the  year  1880  and  has  published  three  volumes  of  the  Swiss 
Record.     There  have  been  1,157  bulls  and  1,714  cows  registered  (up 
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to  October,  1897),  and  it  is  estimated  that  1,200  of  these  animals  in 
all  are  now  alive  and  owned  by  about  175  different  persons,  mainly  in 


Pio.  11— Aypahlre  bull  John  Webb  6180. 


Pio.  12.— Ayrshire  cow  Red  Rose  5560. 

Uie  States  of  Massachusetts,  Connecticut,  New  York,  Illinois,  Wis- 
consin, Iowa,  Minnesota,  and  Colorado. 

Gilbo  720  was  bred  and  owned  in  Illinois.     This  bull  was  placed 
flist  in  his  class  at  the  State  fair  at  Springfield  in  1895,  and  was 
10317 10 
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never  exhibited  afterwards.  His  likeness  is  from  a  photograph 
taken  when  2i  years  old.  He  then  weighed  2,150  i)ounds.  The  pic- 
ture shows  well  the  heavy  frame,  full  flesh,  strong  muscles,  and 
rugged  appearance  characteristic  of  this  breed.  The  sire  and  dam  of 
this  bull  were  not  show  animals,  but  the  dam  gave  52  pounds  (or  24 
quarts)  of  milk  a  day  with  ordinary  care,  and  the  sire's  dam  when  10 
years  old  gave  an  average  of  65  pounds  of  milk,  making  2i  i)ounds  of 
butter,  for  three  days  at  the  Fat  Stock  and  Dairy  Show;  Chicago,  in 
1891. 

Brienzi  168  was  imported  from  Switzerland  into  Connecticut  in 
1882  and  became  the  most  noted  cow  of  her  breed  in  this  country. 
More  than  this,  she  produced  the  largest  quantity  of  butter  fat  in  a 
day  ever  recorded  in  America  at  a  public  test.  At  the  Chicago  show 
mentioned  above  (1891)  her  average  daily  record  for  three  days  was 
81.7  pounds  of  milk,  coutaining  3.11  pounds  of  fat.  This  was  equiv- 
alent to  more  than  3^  pounds  of  butter  per  day.  The  likeness  of  the 
cow  was  made  at  that  time.  She  was  then  11  years  old  and  weighed 
1,410  pounds.  She  was  shown  at  numerous  State  fairs  between  1886 
and  1893,  and  always  took  first  premium  in  her  class;  this  was  her 
award  at  the  Columbian  Exposition. .  Calves  of  this  cow  of  both  sexes 
have  also  been  first-prize  winners  at  different  ages  at  State  fairs  in 
Illinois,  Iowa,  and  Missouri.    (See  illustrations,  p.  147.) 


DEVON8. 


The  peninsula  which  forms  the  southwestern  portion  of  England  is 
the  home  of  a  thrifty  and  attractive  race  of  deep-red  cattle,  which 
take  their  name  from  the  elevated  region  in  the  north  of  Devonshire, 
where  they  have  been  brought  to  the  greatest  evenness  and  fixity  of 
type. 

If  solid  color  throughout  and  resistance  to  variation  in  all  particu- 
lars be  accepted  as  evidence  of  antiquity  in  a  breed,  the  Devon  must 
be  regarded  as  among  the  oldest  and  purest.  It  certainly  is  one  of 
the  best  defined  of  British  breeds  of  cattle,  although  little  is  known 
of  its  origin.  It  was  undoubtedly  very  gradually  developed,  but  its 
greatest  improvement  since  the  record  began  has  been  at  the  hands 
of  the  brothers  Quartley,  Messrs.  John  T.  and  James  Diivy,  and  Mr. 
Coke,  of  Holkham,  afterwards  Earl  of  Leicester. 

It  is  believed  that  Devons  were  among  the  very  first  cattle  brought 
across  the  Atlantic,  reaching  New  England  on  the  ship  CliarUy  in 
the  year  1(323.  Importations  of  some  consequence  were  made  in  1800, 
and  to  New  York  soon  afterwards,  but  the  first  herd  to  be  brought  to 
this  country  and  maintained  pure,  so  that  breeders  can  still  trace  to 
it,  was  a  present  of  a  bull  and  six  heifers  from  Ilolkham,  sent  directly 
to  Mr.  Robert  Patterson,  of  Maryland,  and  arriving  at   Baltimore 
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June  10,  1817.  This  Patterson  herd  has  been  kept  up  during  the 
greater  part  of  the  century.  Other  importations  occurred  in  1818, 
1820,  1835,  1855,  and  frequently  in  later  years. 


FIG.  IB.— Brown  Bwifls  buU  Gtitibo  120. 


Fio.  U.— Brown  Swiss  cow  Brienzi  168. 


The  characteristics  of  the  Devon  are  compactness  and  general 
beauty,  hardiness,  activity,  intelligence,  docility,  aptitude  to  fatten, 
and  quality  of  milk.     The  prevailing  red  varies  from  a  dark,  rich 
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color  to  pale  chestnut,  but  no  black  or  white  is  admissible  excepting  a 
little  white  patch  on  and  in  front  of  the  udder,  which  sometimes 
extends  forward  on  the  belly,  and  white  hair  in  the  switch  of  the  tail. 
The  skin  is  yellow  and  unctuous,  its  richness  being  shown  in  an  orange 
ring  around  the  eyes  and  more  or  less  of  the  same  encircling  the  muz- 
zle. The  hair  is  soft,  fine,  and  often  curls  closely  on  the  necks,  shoul- 
ders, and  faces.  '^  The  head  is  adbrned,  in  the  case  of  the  female, 
with  particularly  elegant,  creamy- white,  sharp-pointed,  T)lack-tipped 
horns  of  medium  length,  having  a  good  elevation  at  the  junction  with 
the  head  and  curving  upward.  In  the  bull  the  horns  are  shorter  in 
proportion  to  thickness,  straighter,  and  less  raised."  Straight,  broad, 
level  backs,  roundness  of  form,  fineness  of  bone,  uncommon  symmetry 
of  outline,  make  up  an  animal  of  great  attractiveness. 

Devons  are  of  medium  size,  being  about  equal  to  the  Ayrshires  in 
general  average.  Their  docility,  intelligence,  and  muscular  activity, 
already  noted,  combine  to  make  steers  of  this  breed  especial  favorites 
as  working  cattle.  Wherever  working  oxen  are  sought  and  appre- 
ciated, a  common  and  justifiable  ambition  is  to  own  a  yoke  of  Devons. 

These  cattle  thrive  on  meager  pasturage  and  have  shown  remarka- 
ble .  adaptability  to  varied  conditions  of  topography  and  climate. 
They  do  well  in  the  most  hilly  and  rigorous  parts  of  New  England 
and  have  proved  well  suited  to  the  old  field  and  pine  lands  of  the 
Gulf  States. 

As  a  rule,  Devon  cows  do  not  yield  large  quantities  of  milk  and  are 
not  persistent  milkers;  yet  some  families,  bred  and  selected  for 
dairy  purposes,  have  made  fair  milk  records,  single  animals  produc- 
ing 40  and  even  50  pounds  per  day.  The  milk  of  this  breed  is  rich 
in  quality,  ranking  next  to  the  Channel  Island  cattle  in  percentage 
of  butter  fat,  total  solids,  and  high  color,  being  in  these  respects  well 
above  the  average  of -the  dairy  cows  of  the  country. 

While  it  is  believed  that  the  Devon  is  not  commonly  held  in  as  high 
esteem  in  the  United  States  either  as  a  dairy  cow  or  a  general-pur- 
pose animal  as  is  really  justified  by  its  merits,  the  best  friends  of  this 
breed  regard  it  as  more  particularly  a  beef  producer.  The  calves 
are  always  fat  and  lusty,  showing  a  vigorous  growth,  while  cows  and 
steers  are  easily  kept  in  good  order  and  fatten  readily  on  demand. 
At  the  famous  Smithfield  Fat  Stock  Show  of  London  the  Devons  have 
year  after  year  won  highest  honors  for  butchers'  meat.  The  beef  is 
fine-grained,  usually  tender,  and  well  marbled,  and  the  fat  of  a  deep 
yellow  color,  like  the  milk  fat. 

Capt.  J.  T.  Davy  began  the  publication  of  the  Devon  Herd  Book  in 
1851,  and  animals  bred  and  owned  in  America  were  for  some  years 
entered  in  that  book.  Indeed,  American  pedigrees  recorded  ran 
back  ten  years  further  than  the  oldest  published  for  £nglish  herds. 
In  1859,  herdbooks  were  published  simultaneously  in  England  and 
America,  and  in  March,  1863,  the  American  Devon  Herd  Book,  the 
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first  volume  of  a  new  series,  appeared.  This  publication  has  been 
continued  by  the  American  Devon  Cattle  Club.  The  last  volume  of 
the  herdbook  issued  was  No.  VI,  in  1899.  This  shows  the  animals 
registered  to  be  6,716  males  and  11,627  females— a  total  of  18,343. 


Pio.  1&— Deyon  ball  Fine  Boy  of  Found  6185. 


Fio.  16.— Devon  cow  Miss  T  0606. 


Of  these,  10,000  are  believed  to  be  living,  well  distributed  over  the 
country,  and  in  the  hands  of  at  least  900  different  owners. 

The  preceding  description  relates  to  what  may  be  regarded  as  the 
true  Devon  breed,  although  by  some  called  the  North  Devon.     This 
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is  to  distinguish  them  from  South  Devons — a  variation  from  the  breed 
in  its  best  form,  giving  a  larger,  coarser  animal,  not  at  all  adapted 
to  dairy  uses. 

Of  the  two  animals  selected  to  illustrate  the  I>evon  breed,  the  bull 
was  imported  and  the  cow  was  bred  and  owned  in  Penirayivania. 

Fine  Boy  of  Pound  6185  began  his  public  career  soon  after  iai- 
portation,  in  1893,  when  3  years  old,  and  has  won  first  prizes  at  all 
the  principal  fairs  in  the  East  and  South.  His  sire  took  first  honors 
and  the  Queen's  cup  once  at  royal  shows  in  England.  His  progeny 
have  furnished  prize  winners  also,  and  his  heifers  are  pronounced 
good  milkers,  although  no  special  dairy  records  have  been  claimed 
for  them.  The  picture  shows  this  bull  at  the  age  of  4,  when  weighing 
1,850  pounds. 

Miss  T  9605  has  also  been  a  first-prize  winner  for  several  seasons 
at  Eastern  fairs,  and  has  a  show-ring  record  equaled  by  few  cows. 
Her  calves  have  also  won  premiums  at  State  and  other  fairs.  Her 
dam,  Matchless  P  4065,  was  a  fine  dairy  cow,  her  ordinary  milk 
yield  being  30  to  35  pounds  per  day,  and  20  pounds  of  her  milk 
always  gave  a  pound  of  butter.  The  likeness  of  Miss  T  was  taken 
when  she  was  7  years  old,  and  her  weight  was  then  1,450  i)ounds. 
Although  faithful  in  outline,  the  picture  does  not  do  justice  to  this 
fine  animal. 


BUTCH  BEIjTED. 

The  domestic  cattle  of  Holland  appear  to  have  had  a  common  origin, 
and  the  prevailing  markings  of  all  are  black  and  white.  The  distri- 
bution of  color  differs,,  however,  and  one  branch  of  this  general  stock 
has  been  so  peculiarly  marked  for  a  century  or  two — some  claim 
three — as  to  fix  its  name  and  secure  recognition  as  a  breed.  What 
are  known  in  Holland  as  "Lakenfeld  "  cattle  are  called  Dutch  Belted 
in  this  country. 

The  animals  of  this  breed  are  all  jet  black,  with  a  broad  band  or 
belt  of  pure  white  encircling  the  body.  This  belt  or  blanket  differs 
in  width,  but  rarely  reaches  so  far  forward  as  the  shoulder  blade  or 
back  to  the  hips.  On  cows  the  fore  part  of  the  udder  is  usually  in- 
cluded. No  white  is  admissible  elsewhere  on  the  body  and  no  black 
within  the  white  zone.  In  general  conformation  the  cattle  are  of  the 
dairy  type,  although  not  to  such  a  degree  as  some  others. 

They  are  docile  beasts  and  fairly  hardy  and  vigorous  in  growth  and 
action.  In  size  they  rank  with  the  Ayrshire,  although  perhaps  some- 
what less  blocky  and  with  longer  legs.  Individuals  are  larger  in  frame, 
but  not  often  heavier.  This  breed  is  not  numerous  either  in  Europe 
or  America.  A  few  specimens  were  brought  to  the  United  States  in 
1838,  and  for  a  long  time  there  were  more  to  be  found  in  the  famous 
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dairying  county  of  Orange,  N.  Y.,  than  in  all  other  parts  of  the  coun- 
try combined.  They  have  become  more  scattered  during  recent  years, 
and  the  interests  of  the  breed  are  represented  by  the  Dutch  Belted 
Cattle  Association  of  America.  As  milk  producers  these  belted  cows 
seem  to  give  good  satisfaction,  although  the  milk  is  not  above  the 


Fig.  17 -Dutch  Belted  bnU  Duke  of  Ralph  255. 


Fig.  18.— Dutch  Belted  cow  Lady  Aldine  12i. 

average  in  quality.  The  claim  of  a  leading  breeder  is  that  these  cat- 
tle are  "deep  milkers,  practical,  profitable,  thrifty,  and  picturesque 
in  the  extreme  when  seen  as  a  herd  at  pasture." 

The  association  mentioned  publishes  a  herdbook,  of  which  five  vol- 
umes have  been  issued,  the  last  in  1897.     A  total  of  1,128  cattle  have 
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been  registered,  including  331  males  and  797  females.  About  500  of 
these  are  believed  to  be  still  living,  and  they  are  mainly  to  be  found  in 
the  States  of  Massachusetts,  New  York,  New  Jersey,  Pennsylvania, 
Ohio,  and  Michigan,  and  the  property  of  about  60  owners. 

The  two  animals  illustrating  this  strikingly  marked  breed  are  tiie 
bull  Duke  of  Ralph  255  and  the  cow  Lady  Aldine  124.  Both  are 
vouched  for  by  prominent  breeders  as  being  good  representatdves  of 
Dutch  Belted  stock.  The  bull  was  3  years  old  as  shown  in  the  pic- 
ture and  then  weighed  1,200  pounds.  He  came  from  a  prize-winning 
family,  although  never  himself  shown  in  competition.  His  dam, 
Belle  of  Crnmwold  308,  won  the  first  prizes  at  the  New  England  and 
other  fairs. 

Lady  Aldine  came  from  the  old  Orange  County  strain,  her  sire 
being  Goshen  26,  and  her  dam  Elsie,  who  gave  32  quarts  of  milk  a 
day  for  a  week  on  grass  alone.  The  likeness  shows  the  cow  at  7 
years  old,  when  she  weighed  1,200  x)ounds.  She  was  a  first-prize  win- 
ner at  all  the  big  fairs  in  Pennsylvania,  New  Jersey,  and  Delaware, 
and  her  progeny  have  won  many  honors  at  exhibitions.  She  was  a 
'» igorous  and  productive  cow  until  18  years  of  age. 


GUERN8ET8. 

The  island  of  Guernsey  is  the  second  in  size  of  the  CHiannel 
Islands,  and  lies  farthest  to  the  west  in  this  group.  It  is  triangular 
in  shape,  being  9  miles  long  and  about  4  in  greatest  width,  with 
rough,  rocky  coasts,  containing  16,000  acres,  and  has  a  i)opulation  of 
35,000,  half  of  whom  live  in  the  principal  town,  St.  Peters.  Market 
gardening  is  the  chief  occupation  of  the  country  people  and  dairy 
cattle  form  a  secondary  interest.  There  are  only  about  5,000  cattle 
owned  upon  the  island.  By  a  long-continued  i)olicy  of  excluding 
all  live  cattle  from  without  its  limits,  the  stock  of  this  island  has 
been  built  up  into  a  distinct  breed.  The  origin  and  history  of 
Guernsey  and  Jersey  cattle  are  practically  the  same,  but  in  the  devel- 
opment of  the  former  more  of  the  characteristics  of  the  parent  stock 
of  Normandy,  France,  have  been  retained.  At  present,  however, 
Guernseys  can  be  better  compared  with  Jerseys  than  with  any  other 
cattle. 

It  is  difficult  to  say  when  Guernsey  cattle  began  to  come  to  the 
United  States,  but  a  few  are  known  to  have  been  owned  near 
Philadelphia  prior  to  1850.  In  America,  as  in  England,  all  Channel 
Island  cattle  imported  were  long  called  "  Alderneys,"  irrespective  of 
the  island  from  which  they  came.  Pure  as  they  were  at  home,  each 
within  its  own  limits,  the  distinction  was  not  properly  preserved 
after  they  reached  this  country.  But  between  1870  and  1875  the 
Guernsey  became  recognized  here  as  a  breed,  and  for  twenty  years 
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importations  have  been  made  nearly  every  year.     The  breed  has 
steadily  increased  in  numbers  and  as  steadily  has  gained  in  favor 
wherever  introduced. 
Guernseys  are  a  size  larger  than  Jerseys,  stronger-boned,  and  a 


Fig.  19.— Guernsey  ball  Sbeet  Anchor  8884. 


Pig.  20.— Guemaey  cow  Fantlne  2d  8780. 

Utile  coarser  in  appearance.  They  are  claimed  to  be  hardier  and 
larger  milkers,  but  both  these  points  are  stoutly  disputed.  They  are 
generally  very  handsome  and  attractive  cows. 
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The  head  of  the  Guernsey  is  rather  long,  the  neck  slender,  the  body 
large,  deep,  and  rangy,  the  rump  prominent,  the  flanks  thin,  thighs 
incurved,  and  twist  open  and  roomy.  Altogether  the  animal  is  at 
once  recognized  as  businesslike  and  belonging  to  the  pronounced 
dairy  type.  They  are  light  in  color,  yellow  and  orange  predominat- 
ing, with  considerable  white,  usually  in  large  patches  on  the  body 
and  on  the  legs.  Darker  shades,  approaching  brown,  are  found  upon 
some  cows  and  are  quite  common  on  bulls.  The  muzzles  are  almost 
invariably  buff  or  flesh-colored,  surrounded  by  a  fillet  of  light  hair. 
Occasionally  a  black  nose  is  found,  showing  the  influence  of  some 
distant  ancestor  from  Brittany.  The  horns  are  small,  curved,  fine, 
thin-shelled,  and  waxy  in  appearance,  often  showing  a  deep,  rich 
yellow  for  a  third  of  their  length  from  the  base.  A  characteristic  of 
this  breed  is  a  very  generous  secretion  of  yellow  coloring  matter, 
which  pertains  to  the  whole  skin,  but  is  seen  especially  where  the 
hair  is  white,  in  the  ears,  around  the  eyes,  and  about  the  udder. 
This  gives  a  "richness"  to  the  animal  which  is  very  noticeable  and 
causes  the  butter  produced  to  be  of  a  higher  color  at  all  seasons  of  the 
year  than  that  of  any  other  breed.  The  udder  and  teats  are  large  and 
admirably  shaped  and  placed,  in  selected  specimens,  but  these  and 
other  dairy  markings  do  not,  throughout  the  breed,  appear  to  be  as 
fixed  as  in  the  case  of  Jerseys,  which  have  been  subjected  to  a  longer 
coui'se  of  careful  breeding. 

The  Guernsey  possesses  a  nervous  temperament,  and  yet  the  cows 
are  extremely  quiet  and  gentle  when  properly  handled,  and  less  trou- 
ble is  reported  in  the  management  of  aged  bulls  than  with  Jerseys  of 
like  age. 

The  cows  of  this  breed  produce  liberal  quantities  of  milk  and  it  is 
of  uncommon  richness  in  butter  fat  and  in  natural  color.  They  are 
to  be  especially  recommended  for  butter  cows,  as  well  as  for  market 
milk  where  quality  secures  a  relatively  high  price,  and  they  are 
noted  for  rich  production  combined  with  especial  economy  in  feed- 
ing. They  possess  great  power  of  assimilating  food  and  converting 
it  into  milk,  yet  are  delicate  feeders  rather  than  gross,  and  will  not 
generally  bear  much  forcing.  The  grades,  offspring  of  a  Guern- 
sey bull  and  well-selected  cows  of  no  particular  breeding,  usually 
make  very  satisfactory  dairy  stock.  Guernsey  cows  average  1,000 
pounds  in  weight,  or  a  little  more,  and  thus,  being  heavier  than  Jer- 
seys, they  are  expected  to  give  more  milk.  Records  show,  however, 
that  the  annual  milk  yield  of  good  herds  of  these  two  breeds,  of  the 
same  number,  is  just  about  the  same.  At  the  Columbian  Exposi- 
tion at  Chicago,  in  1893,  20  of  the  best  Guernseys  which  could  be 
found  in  the  country  were  carefully  tested  and  compared  for  five 
months  with  as  many  Jerseys  and  Shorthorns.  The  result  so  far  as 
products  are  concerned  is  given  on  page  183.  At  home,  the  average 
Guernsey  cow  is  expected  to  produce  5,000  pounds  of  milk  and  300 
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pounds  of  butter  in  a  year  without  high  feeding.  In  this  country 
these  cows  are  fed  higher  and  produce  accordingly.  Large  herds 
have  made  records  above  the  island  standard  just  stated.  One  herd 
of  104  animals  of  all  ages  gave  5,317  pounds  of  milk  and  318  pounds 
of  butter  per  head  in  a  year.  Seventeen  3-year-old  heifers  in  this 
herd,  in  the  year  1896,  averaged  6,035  pounds  of  milk  and  355  pounds 
of  butter.  Another  herd,  of  15  cows,  made  'a  record  (1895)  of  6,626 
peonds  of  milk  and  418  pounds  of  butter.  Still  another,  of  10  cows, 
averaged  6,347  x)ounds  of  milk  in  1896  and  350  pounds  of  butter, 
Single  cows  have  ranged  up  to  8,000, 10,000, 12,000,  and  almost  13,000 
pounds  of  milk  in  a  year,  producing  500  to  700  pounds  of  butter. 
One  cow  gave  48  to  52  pounds  of  milk  a  day  and  7,000  pounds  in  six 
months — a  rate  of  over  25  pounds  of  butter  per  week  and  over  800 
pounds  per  year.  These  records  show  what  the  best  animals  can  do 
under  the  most  favorable  circumstances.  The  mixed  milk  of  this 
hreed  is  often  found  to  average  14  to  15  per  cent  of  total  solids  and  5 
to  6i  per  cent  of  fat.  One  herd  record  shows  that  for  eight  years  it 
required  17  pounds  of  milk,  on  an  average,  to  make  a  pound  of  butter. 
The  fat  globules  in  the  milk  are  relatively  large  and  the  cream  sepa- 
rates easily. 

On  the  island  of  Guernsey,  the  beef  of  the  native  cattle  is  highly 
prized,  and  young  animals  are  said  to  fatten  easily  at  a  profit.  In 
the  United  States  the  friends  of  the  Guernsey  have  laid  no  claim  to 
its  being  a  beef  producer,  and  yet  when  an  animal  of  this  breed,  if 
not  too  old,  ceases  for  any  reason  to  be  profitable  for  the  dairy,  it  is 
converted  into  beef  without  loss  to  the  feeder. 

The  American  Guernsey  Cattle  Club  was  organized  in  1878.  Vol- 
ume IX  is  the  current  issue  of  the  Guernsey  Herd  Register  for  1899. 
This  register  includes  the  pedigrees  of  5,600  bulls  and  11,000  cows. 
Two-thirds  of  these  are  probably  living  and  they  are  to  be  found  scat- 
,  tered  throughout  almost  every  State  of  the  Union. 

Sheet  Anchor  2934,  chosen  as  the  male  representative  of  the 
Guernseys,  is  a  noted  animal.  Few  have  such  a  prize- winning  record ; 
he  has  never  been  beaten  in  the  show  ring.  Yet  both  parents  were 
almost  as  successful,  and  his  get  are  following  in  the  same  lines,  the 
females  supporting  their  show  honors  by  records  of  dairy  perform- 
ance. This  bull  is  American  bred,  dropped  December,  1891,  but 
both  sire  and  dam  were  imported.  The  former.  Lord  Stranford 
2187,  won  first  prize  on  the  island  of  Guernsey,  in  1889,  and  first 
and  sweepstakes  at  the  Columbian  Exposition  in  1893.  The  dam, 
Bienfaitrice  4th  3657,  was  regarded  as  one  of  the  best  and  most 
typical  cows  of  her  breed.  After  second  calf  she  gave  41  x>ounds  of 
milk  a  day.  Sheet  Anchor  is  a  light  yellowish  red  in  color,  with  the 
whitQ  markings  shown,  and  his  skin  is  soft  and  pliable,  with  a  won- 
derful golden. hue,  which  shows  through  the  silken  hair  on  all  parts  of 
the  body.    The  likeness  shows  him  in  his  4-year-old  form,  weighing 
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1,600  pounds,  with  long  body,  strong  back  and  loins,  ample  constitu- 
tion, dairy  characteristics  of  the  highest  order,  and  fine  style  and 
finish.  Heifers  got  by  him  have  milk  records  ranging  up  to  over 
6,000  pounds  per  year,  with  4|  to  over  6  per  cent  average  fat*  tests; 
one  made  329  pounds  of  butter  before  her  second  calf. 

Fantine  2d  3730  stands  in  the  very  front  rank  among  Guern- 
sey cows,  and  is  an  excellent  type  of  her  breed.  She  and  her  dam 
were  both  bred  in  this  country,  while  her  sire  and  both  parents  of 
dam  were  imx)orted.  The  likeness  reproduced  was  made  when  she 
was  8  years  old  and  within  a  few  weeks  of  calving;  her  udder  is 
shown  not  more  than  two-thirds  filled.  Her  digestive  capacity,  good 
constitution,  and  strong  dairy  points  are  well  shown  in  the  engraving. 
At  the 'age  stated  she  made  a  record  of  9,748  pounds  of  milk  and  603 
pounds  of  butter  within  eleven  months.  Her  best  day's  yield  was  47 
pounds  of  milk,  and  her  best  month  (the  second — December)  was 
1,318  pounds  of  milk,  containing  70  pounds  of  butter  fat,  equivalent 
to  81^  pounds  of  butter.  In  four  different  months  her  milk  yield  was 
greater  than  her  own  live  weight. 


HOIiSTErN^-PRIESIANS. 

The  strongly  marked  black-and-white  cattle  of  North  Holland  and 
Friesland  constitute  one  of  the  very  oldest  and  most  notable  of  the 
dairy  breeds.  The  historians  of  this  race  claim  that  it  can  be  traced 
back  for  two  thousand  years  continuously  occupying  the  territory 
named  and  always  famous  for  dairy  purposes.  Tradition  has  it  that 
two  ancient  tribes  located  upon  the  shores  of  the  North  Sea  before 
the  beginning  of  the  Christian  era;  one  possessed  a  race  of  cattle 
pure  white  and  the  other  a  kind  all  black.  Men  and  cattle  then 
became  amalgamated,  forming  the  people  and  herds  which  for  cen- 
turies have  occupied  that  region.  Holland  has  been  noted  for  dairy 
products  for  at  least  a  thousand  years,  and  the  great  bicolored  beasts 
upon  which  this  reputation  has  been  gained  have  been  slowly  but 
surely  developing  their  present  form  of  dairy  excellence. 

These  cattle  have  been  known  by  several  diff!erent  names,  in  both 
Europe  and  America.  "  Holland  cattle,"  "  North  Hollanders,"  "Dutch 
cattle,"  "Holsteins,"  "Dutch-Friesians,"  **Netherland  cattle,"  and 
"Holstein-Friesians"  are  all  the  same.  There  was  sharp  conten- 
tion in  this  country  before  the  last  name  was  agreed  u{M>n  and  gen- 
erally accepted.  It  seems  unfortunate  that  the  simpler  and  suf- 
ficiently descriptive  and  accurate  name  of  "Dutch  cattle"  was  not 
adopted. 

The  large  frame,  strong  bone,  abundance  of  flesh,  silken  .coat, 
extreme  docility,  and  enormous  milk  yield  of  the  Holstein-Friesians 
result  from  the  rich  and  luxuriant  herbage  of  the  very  fertile  and 
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moist  reclaimed  lands  upon  which  the  breed  has  been  perfected,  the 
ancommonly  good  care  received  from  their  owners  and  the  close 
association  of  people  and  cattle.  The  Roman  dominion  brought 
improvements  in  draining  and  diking,  in  methods  of  cultivation  and 


Fio.  21.— Holstein-Friesian  boll  De  Brave  Hendrik  280,  H.-F.  H.  B. 


Fig.  22.— Holatein-Friesiaii  cow  Jamaica  1386,  H.  H.  B.,  and  calf. 

of  cattle  breeding,  but  no  mixture  of  blood  occurred  with  the  inhab- 
itants or  in  their  herds.  "The  preservation  of  the  Friesian  people 
and  their  continued  adhesion  to  cattle  breeding  for  more  than  two 
thousand  yenrs  is  one  of  the  marvels  of  history.     Always  few  in  num- 
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ber,  the  conflicts  of  war  and  commerce  have  raged  over  and  aroand 
them,  yet  they  have  remained  in  or  near  their  original  home,  continu- 
ously following  their  original  pursuits.  Their  farm  houses  are 
fashioned  after  the  same  general  model;  the  one  immense  roof  covers 
everything  that  requires  protection.  Here  the  cattle  find  shelter 
during  the  long  and  rigorous  winter  months.  Here  they  are  fed  and 
groomed  and  watched  for  months  without  being  turned  from  the 
door.  Here  the  family  is  also  sheltered,  sometimes  with  only  a 
single  partition  between  the  cattle  stalls  and  the  kitchen  and  living 
room.  Everything  is  kept  with  a  degree  of  neatness  marvelous  to 
those  not  accustomed  to  such  system.  The  cattle  become  the  pets 
of  the  household.  At  the  opening  of  spring  or  when  grass  is  suf- 
ficiently grown  they  are  taken  to  the  fields  and  cared  for  in  the 
most  quiet  manner.  Canvas  covers  protect  their  bodies  from  sun, 
and  storm,  and  insects.  The  grasses  upon  which  they  feed  are  rich 
and  luxurious,  and  the  animals  have  to  move  about  very  little  to 
gather  sufficient  food.  On  the  first  appearance  of  winter  they  are 
returned  to  the  stable  and  the  simple  round  of  the  year  is  completed. 
Thia  round  is  repeated  until  the  cattle  are  6  or  7  years  of  age,  when 
they  are  usually  considered  as  past  the  period  of  dairy  profit  and  are 
sent  to  the  shambles.  The  object  is  always  to  produce  as  much  milk 
and  b^ef  as  possible  from  the  same  animal.  With  this  twofold  object 
in  view,  selection,  breeding,  and  feeding  have  been  continued  for 
ages."    (Houghton.) 

This  condensed  description  of  the  origin,  development,  and  home 
treatment  of  this  breed  of  cattle  goes  far  toward  explaining  the 
characteristics  of  the  breed  as  seen  in  this  country. 

The  early  Dutch  settlers  in  America  undoubtedly  brought  their 
favorite  cattle  with  them  during  the  seventeenth  century,  and  there 
are  definite  records  of  three  or  four  importations  prior  to  1850;  but 
the  credit  of  first  introducing  this  breed  to  America  and  maintaining 
its  purity  here  is  due  to  Winthrop  W.  Chenery,  of  Massachusetts. 
He  made  three  importations  between  1857  and  1862.  The  Messrs. 
Gerrit  S.  and  Dudley  Miller,  of  New  York,  followed  in  1867,  and  soon 
thereafter  numerous  others  brought  animals  of  this  breed  in  consid- 
erable number  to  the  United  States.  They  have  increased  rapidly 
by  imjwrtations  and  by  breeding,  and  are  now  to  be  found  in  nearly 
all  parts  of  this  country. 

The  striking  features  in  the  appearance  of  this  breed  are  the  color 
markings  of  black  and  white  and  the  large  size  of  the  animals  of  both 
sexes.  The  shining  jet  black  contrasts  vividly  with  the  pure  white, 
the  fine,  silky  hair  being  upon  a  soft  and  mellow  skin  of  medium 
thickness.  In  some  animals  the  black  predominates,  and  the  white 
in  others.  Black  has  been  rather  preferred  among  American  breed- 
ers, to  the  almost  entire  exclusion  of  white  in  some  cases,  yet  a  few 
very  noted  animals  have  been  mainly  white.     The  average-  animal 
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carries  rather  more  black  than  white,  and  the  distribntion  and  out- 
lines of  the  markings  are  extremely  irregular.  The  black  and  white 
are  never  mixed,  the  lines  of  demarcation  being  usually  sharply 
drawn.  In  Europe  there  are  still  some  retf  cattle  in  this  breed,  and 
occasionally  a  purely  bred  calf  is  dropped  in  this  country  with  bright 
red  instead  of  black,  showing  the  influence  of  some  remote  ancestor; 
but  none  are  admitted  to  the  American  Herd  Book  except  those  black 
and  white.  In  size  the  Holsteins  are  the  largest  of  all  the  dairy 
breeds.  The  big,  bony  frames  are  usually  well  filled  out,  and  the 
chest,  abdomen,  and  pelvic  region  are  fully  developed.  It  is  difficult 
to  prevent  the  males  from  becoming  too  fleshy  for  breeding  animals, 
and  the  females,  when  not  in  milk,  take  on  flesh  rapidly  and  soon 
become  full  in  form.  The  cows  range  in  weight  from  1,000  to  1,500 
pounds,  most  of  them  being  between  1,100  and  1,400,  with  an  average 
of  about  1,250  pounds.  The  bulls  at  maturity  are  very  large  and 
heavy,  often  above  2,500  pounds  in  weight.  The  head  is  long,  rather 
narrow  and  bony,  with  bright  yet  quiet  eyes  and  large  mouth  and 
nostrils.  The  horns  are  small  and  fine,  often  incurving,  and  frequently 
white  with  black  tips.  The  ears  are  large,  thin,  and  quick  in  move- 
ment. The  neck  is  long,  slender,  and  tapered  in  the  cows,  its  upper 
line  often  quite  concave.  The  back  line  is  usually  level,  particularly 
with  the  males,  and  the  hips  broad  and  prominent;  some  have  well- 
rounded  buttocks,  but  a  drooping  rump  is  not  uncommon.  The  legs 
appear  small  for  the  weight  carried  and  are  quite  long;  the  tail  long 
and  fine  and  a  white  brush  is  required.  The  udder  is  often  of  extraor- 
dinary size,  filling  the  space  between  legs  set  well  apart,  extend- 
ing high  behind  and  fairly  well  forward,  with  teats  of  large  size  and 
well  placed.  Teats  are  sometimes  cone-shaped  and  uncomfortably 
large  and  puffy  where  attached  to  the  udder.  The  milk  veins  are 
usually  prominent  and  sometimes  remarkably  developed.  There  is 
a  more  marked  inclination  toward  the  beef  form  among  the  bulls 
than  among  the  cows;  the  latter  are  generally  of  the  true  dairy  type. 

In  temperament  these  animals  are  quiet  and  docile,  bulls  as  well  as 
cows,  and  the  bulls  exceptionally  so.  They  have  great  constitutional 
vigor.  The  calves  are  large  at  birth,  almost  always  strong  and  thrifty, 
and  they  grow  fast  and  fatten  easily.  They  mature  early,  heifers 
reaching  their  full  height  at  two  and  a  half  years  and  showing  no 
growth  after  four  or  five  years  except  the  addition  of  flesh  and  fat. 
Animals  of  both  sexes  can  be  readily  turned  into  very  good  beasts  for 
slaughter  at  almost  any  age,  but  they  lack  depth  in  the  loin  and  ribs 
and  have  not  the  finish  and  quality  of  the  noted  beef  breeds.  These 
^mals  are  very  large  feeders  and  at  the  same  time  dainty  about  their 
eating.  To  do  their  best  they  must  have  an  abundance  of  rich  food 
withont  the  necessity  of  much  exertion  to  get  it. 

These  great  black-and-white  cows  yield  milk  in  proportion  to  their 
size.    The  breed  is  famous  for  enormous  milk  producers.     Records 
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are  abundant  of  cows  giving  an  average  above  their  own  live  weight 
in  milk  monthly  for  ten  or  twelve  consecutive  months,  and  there  are 
numerous  authentic  instances  of  daily  yields  of  100  x>ounds  or  more 
for  several  days  in  succession  and  20,000  to  30,000  pounds  of  milk  in 
one  year.  Cows  giving  40  to  60  x>ounds  (or  5  to  7  gallons)  per  day  are 
regarded  as  average  animals;  7,500  to  8,000  pounds  per  year  is  de- 
pended upon  as  a  herd  average.  A  known  record  of  11  cows  from  3 
to  8  years  old  is  11,286  pounds  (or  5,250  quarts  per  cow),  the  average 
milking  i)eriod  being  three  hundred  and  forty-one  days.  Another 
herd  of  12  cows  averaged  8,805  pounds  a  year  (or  4,064  quarts)  for  four 
years.  The  milk  of  these  very  large  producers  is  generally  pretty  thin, 
low  in  percentage  of  total  solids,  and  deficient  in  fat.  The  cows  have 
been  favorites  for  dairymen  doing  a  milk  supply  business,  but  in 
numerous  cases  their  product  has  been  below  the  standards  fixed  by 
State  and  municipal  laws.  On  the  other  hand,  there  are  some  fami- 
lies of  Holsteins,  and  single  animals  are  numerous,  which  give  milk 
of  more  than  average  richness  and  show  themselves  to  be  profitable 
butter  producers.  Cows  have  frequently  made  from  15  to  25  pounds 
of  butter  a  week,  and  30  pounds  in  a  few  cases.  Entire  herds  of 
good  size  have  averaged  over  17  pounds  a  week?  a  few  cows  have 
records  of  90  pounds,  and  one  almost  100  pounds,  in  a  month.  One 
of  the  herds  already  referred  to  averaged  308  pounds  of  butter  per  cow 
annually  for  four  years,  and  there  are  several  yearly  herd  records  of 
over  400  x>ounds  per  head;  also  single  records  of  500  and  600  pounds, 
and  one  is  claimed  of  1,153  pounds  of  butter  in  three  hundred  and 
sixty-five  consecutive  days.  A  cow  bred  and  raised  in  Texas  made 
a  remarkable  record  there,  when  five  years  old  and  weighing  1,350 
pounds;  she  gave  707^  pounds  of  milk  in  seven  days,  which  produced 
22  pounds  of  butter,  and  in  one  month  2,958  pounds  of  milk  contain- 
ing fat  equivalent  to  86  pounds  of  butter.  Holstein  milk  is  character- 
ized by  fat  globules  of  small  and  uniform  size,  separating  slowly  by 
the  gravity  method  of  creaming,  and  carrying  very  little  color. 

The  breeders  of  "thoroughbred  Holstein  cattle"  in  America  organ- 
ized in  1872  and  compiled  the  fi  st  herdbook.  This  was  three  years 
before  any  such  published  pedigrees  appeared  in  Netherlands,  the 
home  of  the  breed.  In  1877  another  association  of  breeders  formed 
and  started  the  Dutch-Friesian  herdbook.  After  a  long  and  bitter 
contest  these  two  organizations  happily  compromised  and  united  their 
names  and  recx)rds  as  the  Hoist ein-Friesian  Association  of  America. 
The  secretary  of  the  association  is  editor  of  its  register  (a  monthly 
journal)  and  of  its  herdbook.  The  sixteenth  volume  was  published 
in  1899,  and  brought  the  recorded  pedigrees  up  to  24,639  for  bulls  and 
46,434  for  cows.  Previous  issues  of  herdbooks  upon  this  breed  com- 
prise nine  volumes  of  the  Holstein  Herd  Book,  containing  15,364  bulls 
and  10,560  cows,  and  four  volumes  of  the  Dutch-Friesian. Herd  Book, 
containing  730  bulls  and  1,937  cows.     This  makes  a  total  registry  of 
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nearly  lOOyOOO,  and  it  is  estimated  that  half  of  these  pure-bred  animals 
are  now  alive  in  the  United  States.  Although  they  are  well  distrib- 
uted throughout  the  whole  country,  the  animals  of  this  breed  are 
owned  in  greatest  number  in  the  States  of  Massachusetts,  Connecti- 
cut, New  York,  Pennsylvania,  Ohio,  Indiana,  Michigan,  Wisconsin, 
Minnesota,  Iowa,  Missouri,  Nebraska,  Kansas,  Texas,  Colorado,  and 
California. 

It  happens  that  both  the  selections  for  illustrating  this  breed  rep- 
resent imported  animals  and  consequently  comparatively  little  can  be 
told  about  them  and  their  immediate  ancestors.  It  would  be  easy, 
however,  to  find  many  equally  good  types  among  American-bred  Hol- 
steins.  Indeed,  it  is  believed  that  in  respect  to  size  and  dairy  quality, 
the  best  animals  of  this  breed  in  the  United  States  are  sui)erior  to 
those  of  their  native  country.  De  Brave  Hendrik  230,  H.-F.  H.  B., 
was  dropped  in  North  Holland  in  March,  1880,  and  during  the  years 
1882, 1883,  and  1884  won  high  prizes  at  Alkmaar,  Gouda,  and  (first) 
at  the  great  International  Exhibition  at  Amsterdam.  In  March,  1883, 
he  was  designated  by  an  of^cial  committee  as  the  best  bull  in  north 
Holland.  He  was  imx>orted  in  1884  and  owned  in  Pennsylvania.  The 
likeness  shows  him  as  4  years  old,  and  he  then  weighed  2,300  pounds. 
This  bull  came  from  a  great  milking  family,  and  the  females  sired  by 
him  proved  uniformly  excellent  as  dairy  animals. 

Jamaica  1336,  H.  H.  B.,  was  dropped  in  Friesland  in  1880  and 
imported  the  same  year  to  Orange  County,  N.  Y.  She  had  her  first 
calf  in  December,  1882,  and  during  a  milking  period  of  three  hundred 
days  gave  7,450  x>ounds  of  mUk.  Her  second  calf  was  dropped  in 
December,  1883,  and  when  one  month  in  milk  she  had  exceeded  all 
known  records  for  her  age,  and  thjs  upon  the  ordinary  ration  for 
milkers  in  the  herd.  Her  feed  was  then  carefully  increased  until  she 
gave  73  i>ounds  of  milk  a  day,  in  January  (1884),  and  a  total  amount 
of  2,026  pounds  during  that  month.  The  milk  yield  continued  to 
increase  during  February,  notwithstanding  unusually  cold,  rough 
weather,  until  she  reached  the  maximum  of  112  pounds  2  ounces  of 
milk  on  the  2d  of  March,  when  she  was  4  years  old.  She  gave  535 
poands  of  milk  in  five  days,  1,034  pounds  in  ten  days,  2,102  pounds 
in  twenty-one  days,  and  almost  attained  an  average  of  100  pounds  a 
day  for  a  month.*  In  four  months  Jamaica  gave  almost  10,000  pounds 
of  milk,  and  about  20,000  pounds  during  this  her  second  milking 
period.  From  her  milk  for  a  week  23^  pounds  of  butter  was  made. 
The  average  of  grain  fed  to  the  cow  during  her  greatest  yield  was  28 
poands,  costing  30  cents,  with  an  abundance  of  cut  beets  and  good 
hay,  and  she  had  access  to  spring  water  in  the  stable  yard  five  or  six 
tunes  a  day.     She  received  no  silage,  slops,  stimulating  food,  or  drugs. 

'The  writer  of  this  notice  lived  in  the  vicinity  and  verified  the  yield  of  this  cow 
wreral  days  during  the  month;  she  was  milked  every  eight  hours,  and  there  is  no 
question  about  the  accuracy  of  the  record.~H.  E.  A. 
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Jamaica  was'  of  medium  size  for  her  race,  handsomely  marked,  vig- 
orous, and  very  stylish,  as  shown  by  her  likeness.  This  was  made 
about  the  time  of  her  famous  test;  she  then  weighed  1,192  x>ounds. 
Her  owner  was  offered  $15,000  for  this  cow  and  her  heifer  calf,  shown 
in  the  picture,  before  her  milk  yield  reached  100  pounds  a  day.  After 
her  great  performance  this  offer  was  increased  to  $25,000,  and  $10,000 
was  refused  for  the  calf  alone. 


JERSEYS. 


Lying  in  the  English  Channel,  30  to  50  miles  from  the  southern 
extremity  of  Great  Britain,  is  an  interesting  group  of  islands,  the 
largest  of  which,  but  13  miles  from  the  coast  of  France,  is  the  Island 
of  Jersey.  It  is  11  miles  long  and  less  than  6  miles  wide,  being  an 
iiTcgular  rectangle  in  shape,  about  the  size  of  Staten  Island,  in  New 
York  Harbor.  High  rocky  cliffs  bound  its  coast  on  the  north  and 
west;  thence  the  surface  slopes  gradually  to  the  south,  with  valleys 
and  plains  of  some  extent.  This  is  the  home  of  one  of  the  most 
important  and  widely  distributed  of  the  dairy  breeds  of  cattle.  The 
island  was  known  by  the  Romans  as  Cesarea,  and  it  is  supposed  that 
"Jersey"  is  a  corruption  of  that  name.  Although  one  of  the  oldest 
and  most  loyal  parts  of  the  British  Empire,  this  island,  with  its 
60,000  inhabitants,  is  in  appearance  as  much  French  as  English,  the 
curious  dialect  used  by  most  of  its  people  being  old  Norman.  The 
foundation  of  the  race  of  cattle  developed  here  was  probably  the 
stock  of  Normandy  and  Brittany.  But  early  in  the  eighteenth  cen- 
tuiy  steps  were  taken  to  prevent  outside  cattle  coming  to  Jersey,  and 
in  1779  a  law  was  made,  which  has  since  been  rigidly  enforced,  pro- 
hibiting under  heavy  penalties  the  landing  upon  the  island  of  any 
live  animal  of  the  bovine  race.  Jerseys  have  therefore  been  purely 
bred  with  certainty  for  a  longer  time  than  any  other  breed  of  British 
origin. 

The  arable  land  of  the  island  is  in  the  hands  of  about  2,000  owners. 
The  holdings  vary  from  3  to  30  acres,  and  herds  exceeding  a  dozen 
cows  are  very  rare.  The  soil  is  extremely  fertile  and  its  productive- 
ness is  enhanced  by  mildness  of  climate;  the  mean  temperature  of 
the  year  is  51°  F.  and  the  average  rainfall  is  30  inches.  The  ordinary 
yearly  rental  of  land  is  $50  to  $100  per  acre.  Extensive  pastures, 
therefore,  can  not  exist,  and  land  and  grass  are  so  valuable  that  cattle 
are  never  permitted  to  roam  at  large.  From  time  immemorial  the 
custom  has  been  to  tether  all  animals,  and  they  are  moved  several 
times  a  day.  They  are  always  led  instead  of  being  driven,  and  the 
handling  is  largely  done  by  women.  The  cows  remain  out  of  doors 
the  greater  part  of  the  year  and  are  often  milked  in  the  fields.  Very 
little  grain  is  fed,  but  in  addition  to  grass  and  hay  the  cattle  are 
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liberally  supplied  with  roots,  chiefly  parsnips,  which  are  abundantly 
grown  for  this  purpose.  Under  these  conditions  a  highly  organized, 
delicate,  and  gentle  race  of  cattle  has  been  developed.     It  is  at  the 


Fio.  23.— Jersey  bull  Pedro  3187. 


Fio.  24.— Jersey  cow  Brown  Besbie  74997. 

same  time  a  race  of  inherent  constitutional  vigor  and  peculiarly  free 
in  its  island  home  from  contagious,  congenital,  and  other  diseases. 

A  few  Jersey  cattle,  then  generally  known  as  Alderneys,  were 
brought  to  the  United  States  prior  to  1840,  but  importations  did  not 
become  active  until  after  the  middle  of  the  century.     Connecticut, 
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Massachnsetts,  and  New  Jersey  led  in  introducing  this  breed  to 
America,  and  from  1860  to  1890  importations  were  very  nnmer- 
ons.  Tear  after  year  the  little  home  island  exx>orted  2,000  animabs 
or  more,  nearly  all  coming  to  this  country.  Jerseys  have  been  so 
numerously  im{M>rted,  have  increased  so  rapidly  in  America,  have 
been  so  largely  used  for  grading,  and  have  proved  so  remarkably 
well  adapted  to  a  wide  range  of  climate,  that  the  characteristic  mark- 
ings of  no  other  breed  can  be  so  frequently  seen  wherever  dairy  cows 
are  kept,  from  the  St.  Lawrence  to  the  Gulf,  and  from  ocean  to 
ocean. 

Jerseys  are  the  smallest  in  average  size  of  the  noted  dairy  breeds, 
cows  ranging  from  700  to  1,000  pounds  and  the  bulls  from  1,200  to 
1,800  pounds.  Yet  the  highest  weights  stated  are  oft^n  exceeded, 
and  where  effort  has  been  made  to  build  up  a  herd  of  larger  size 
an  average  of  over  1,000  pounds  for  mature  cows  has  been  easily 
attained.  The  average  weight  of  Jerseys  in  America  is  considerably 
more  than  the  average  on  their  native  island.  In  color  this  breed 
varies  more  than  any  other.  For  a  time  there  was  a  craze  for  *'  solid- 
colored"  animals  in  this  country,  and  many  persons  have  the  idea 
that  no  pure  Jersey  has  white  upon  it.  This  is  entirely  erroneous; 
all  of  the  animals  of  the  earliest  importations  were  broken  in  color. 
There  have  always  been  such  among  the  most  noted  cows,  and  at  the 
present  time  few  breeders  object  to  white  markings,  if  high  dairy 
quality  is  maintained.  At  one  time  a  careful  examination  of  the 
foundation  stock  on  the  Island  of  Jersey  showed  that  but  one  cow  in 
ten  was  solid  colored.  The  proportion  is  greater  in  the  United  States, 
but  there  are  pure  registered  Jerseys  of  all  shades  of  brown  to  deep 
black,  and  of  various  shades  of  yellow,  fawn,  and  tan  colors  to  a 
creamy  white;  also  mouse  color  or  squirrel  gray,  some  light  red  and 
a  few  brindle.  With  all  these  colors  and  shades  there  may  be  more 
or  less  white,  in  large  patches  or  small,  and  on  any  part  of  the  ani- 
mal. Bulls  range  much  darker  in  color  than  cows.  But  there  are 
always  signs  or  markings  about  a  pure  Jersey  or  a  high  grade,  or 
something  in  its  appearance,  hard  to  describe,  by  which  the  blood  is 
unmistakably  shown. 

The  head  of  the  Jersey  is  small,  short,  broad,  lean,  and  generally 
dished.  The  muzzle,  including  underlip,  is  black  or  a  dark  lead 
color,  surrounded  by  a  mealy  fillet  of  light  skin  and  hair.  The 
eyes  are  wide  apart,  large,  bright,  and  very  prominent.  The  horns 
small,  waxy,  with  thin  shells,  often  black  tipped  and  often  much 
crumpled.  Ears  small  and  delicate.  Neck  small,  clean,  and  fine; 
legs  the  same,  and  rather  short.  Body  well  rounded,  with  capacity 
for  food  and  breeding.  Tail  long  and  fine,  with  a  full  brush  often 
reaching  to  the  ground.  The  skin  is  mellow  and  loose,  with  fine, 
silky  hair.  The  udder  of  good  size,  more  pendulent  than  in  the  Ayr- 
shire, and  with  quarters  more  distinctly  defined.     Teats  sometimes 
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small  and  conically  inclined.  Bnt  udder  and  teats  seem  to  be  easily 
improved  by  judicious  breeding.  The  square,  close,  "Ayrshire 
udder"  is  frequently  well-nigh  perfect.  Milk  veins  highly  developed, 
sometimes  tortuous  and  knotty.  This  breed  is  second  only  to  the 
Guernseys  in  the  abundant  secretion  of  coloring  matter,  which  shows 
itself  on  the  skin  on  various  parts  of  the  body,  makes  the  fat  of  the 
body  a  deep  orange,  gives  a  rich  tint  to  milk  and  cream,  and  a  strong 
golden  hue  to  the  butter.  Jerseys  are  irregular  and  sharp  in  outline, 
being  picturesque  rather  than  symmetrical,  with  the  spare  habit  of 
flesh  which  is  deemed  favorable  to  dairy  quality  and  enough  muscu- 
lar development  for  healthy  activity  and  full  digestive  force.  They 
are  light,  quick,  and  graceful  in  movement.  Those  of  certain  color- 
ing are  spoken  of  as  "  deer  like  "  in  appearance  and  action. 

Jersey  cattle  are  of  the  nervous  order  of  temperament,  highly 
developed.  They  are  excitable  for  cause,  but  the  females,  when 
properly  treated,  are  exceedingly  placid  and  docile.  The  bulls  have 
the  reputation  of  being  fractious  and  difficult  to  handle  after  attain- 
ing maturity.  This  is  largely  a  matter  of  early  training  and  judi- 
cious management.  Although  naturally  active  and  disposed  to  self- 
assertiveness,  good  managers  find  no  trouble  in  keeping  Jersey  bulls 
under  perfect  control  throughout  long  lives.  Owing  to  greater  range, 
variation,  and  rigor  of  climate,  and  perhaps  including  rougher  usage, 
the  animals  of  this  breed,  reared  for  generations  in  America,  have' 
become  larger,  stronger  boned,  and  more  robust  than  on  their  native 
island.  As  dairy  animals  they  are  also  decidedly  superior  to  their 
island  progenitors. 

For  scores  of  years  Jerseys  have  been  bred  especially  and  almost 
exclusively  for  butter.  There  was  no  demand  for  milk  on  the  home 
island,  and  the  whole  effort  was  to  increase  richness  and  add  to  the 
product  of  butter.  In  America  breeders  have  striven  with  success  to 
increase  the  milk  yield,  while  maintaining  its  high  quality.  Two, 
three,  and  four  gallons  per  day  are  common  yields,  and  these  cows 
are  noted  for  persistence  in  milking,  making  a  long  season  of  profit, 
with  great  evenness  of  product  until  near  its  close.  Herd  records  are 
numerous.  Ten  selected  as  having  average  dairy  farm  conditions 
include  140  cows  and  cover  six  years.  The  annual  milk  product  per 
cow  was  6,157  pounds,  yielding  293  pounds  of  butter.  Among  these 
was  one  herd  of  25  cows  of  all  ages  with  a  continuous  record  of 
seven  years.  The  annual  average  per  cow  was  5,668  pounds  milk 
and  342  x>ounds  of  butter.  Several  herd  records  for  shorter  periods 
show  average  yields  of  6,000  and  7,000  pounds  per  cow.  Single  ani- 
mals are  on  record  producing  9,000,  10,000,  12,000,  and,  at  least  two, 
nearly  17,000  pounds  of  milk  in  a  year.  The  characteristic  of  the 
milk  of  this  breed  is  a  high  percentage  of  total  solids,  especially  fat; 
4  to  5  per  cent  of  fat  is  a  usual  rate,  in  many  instances  higher.  Jersey 
butter  records  are  correspondingly  large.     Good  herds  are  depended 
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upon  to  product  350  to  400  pounds  of  butter  for  every  milking  animal 
fed  the  full  year.  Individual  cases  are  recorded  by  the  hundred.of 
cows  making  15  to  20  pounds  of  butter  in  a  week,  and  there  are 
numerous  weekly  records  of  25  to  30  pounds  and  more. .  Several  tests 
for  a  full  milking  period  have  resulted  from  single  animals,  within 
twelve  months  of  600,  700,  800,  and  even  1,000.  pounds.  The  butter 
fat  in  Jersey  milk  is  in  globules  of  uneven  size,  but  mostly  large, 
larger  than  with  other  breeds,  and  hence  easily  separated.  The 
natural  milk  of  cows  of  this  breed  is  often  too  rich  for  their  own 
calves,  and  it  generally  needs  lo  be  diluted  when  used  for  infants. 

Jerseys  are  heavy  feeders  and  have  great  capacity  for  assimilating 
and  turning  to  profit  all  kinds  of  cattle  forage.  As  a  rule,  they  will 
bear  rich  feeding  and  forcing  for  long  periods  uncommonly  well.  In 
the  good  animals  all  the  extra  food  is  converted  into  milk.  They  do 
not  fatten  readily.  The  Jersey  cow  is  essentially  a  machine  for  pro- 
ducing milk — butter-making  milk — and  may  be  considered  worthless 
when  she  ceases  to  give  milk.  The  owner  should  depend  for  profit 
solely  upon  the  produce  of  the  cow  while  she  is  alive.  Yet  Jersey 
steers  and^n  occasional  nonbr^eding  female  have  been  found  to  take 
on  fiesh  at  a  profit  and  make  small  butchers'  beasts,  with  fine-grained, 
high-flavored  flesh,  very  rich  in  color. 

Breeders  on  the  island  of  Jersey  commenced  the  compilation  of  a 
herdbook  in  1866,  and  a  like  association  began  similar  work  in  this 
country  the  same  year.  The  American  Jersey  Cattle  Club  was 
organized  in  1868  and  published  the  first  volume  of  its  Herd  Register 
two  years  later.  This  is  a  strong  organization,  maintaining  a  busi- 
ness of&ce  in  New  York  City.  Volume  50  of  its  Register  was  pub- 
lished in  1898,  bringing  the  recorded  pedigrees  up  to  52,000  for  males 
and  132,000  for  females.  It  is  estimated  that  there  are  90,000  regis- 
tered Jersey  cattle  alive  in  America,  besides  thousands  pure  although 
not  registered,  and  hundreds  of  thousands  of  grades.  The  blood  of 
this  breed  is  more  generally  diffused  and  more  highly  prized  than  any 
other  in  the  active  butter-producing  districts  of  the  United  States  and 
among  family  cows  in  the  country  at  large. 

The  illustrations  of  Jerseys  represent  two  of  the  most  famous 
animals  of  that  breed. 

Pedro  3187  was  the  second  of  several  noted  sons  of  the  great 
cow  Eurotas  2454,^  having  an  authentic  record  of  778  pounds  of 
butter  produced  in  less  than  a  year  without  forced  feeding.  Pedro 
was  bred  in  New  Jersey.  His  likeness  is  from  a  photograph  by 
Schreiber.  The  bull  was  then  10  years  old  and  weighed  1,760  pounds. 
His  body  color  was  gray,  with  very  dark  shadings,  almost  black,  on 
head,  neck,  and  quarters.     He  won  numerous  honors  at  important 

1  This  cow  furnishes  an  example  of  the  impress  which  one  animal  may  make 
upon  a  breed.  Eurotas  had  8  bull  calves,  which  all  reached  maturity  and  became, 
coUectiyely,  the  sires  of  365  males  and  449  females,  registered. 
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fairs,  indlvidaally  and  through  his  get,  the  climax  being  reached  at 
the  Columbian  Exposition,  when  he  was  16  years  old.  At  this  most 
remarkable  contest  in  the  history  of  the  breed,  Pedro  won  first  prize 
in  his  class,  led  the  first-prize  herd,  and  took  the  sweepstakes  for 
Jersey  bulls.     Several  of  his  get  won  honors  in  the  younger  classes, 


Fio.  25.— Normandy  bull  Americain  i 


Pio.  26.— Normandy  cow  Amie  8. 

and  the  first-prize  "young  herd"  were  "all  Pedros."  This  bull  has 
45  tested  daughters,  33  of  them  having  butter  records  averaging  over 
18  pounds  in  seven  days,  and  10  2-year-olds  average  15^  pounds  a 
week.  When  a  young  bull,  Pedro  was  sold  for  ^10,000  and  proved 
to  be  a  bargain  at  this  price.     The  constitutional  vigor  of  the  animal 
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is  shown  by  his  likeness  and  by  the  fact  that  he  sired  138  registered 
sons  and  120  daughters,  besides  others  not  recorded.  He  was  in 
effective  service  until  within  two  months  of  his  death,  which  occnrred 
in  August,  1896,  when  almost  19  years  old. 

Brown  Bessie  74997  became  famous  as  the  champion  butter 
cow  in  the  dairy  tests,  open  to  all  breeds,  at  the  Columbian  Exposi- 
tion (1893).  She  was  in  her  prime  at  this  time,  8  years  old,  and 
weighed  1,040  pounds.  The  likeness  given  is  drawn  from  a  photo- 
graph by  Schreiber,  taken  while  the  cow  was  at  Chicago.  She  was  a 
Western  animal,  bred  and  raised  in  Iowa  and  Wisconsin,  and  later 
owned  in  Massachuscitts.  She  was  a  rich  brown  in  color,  with  a  few 
white  markings  as  shown.  Her  body  was  long  and  deep,  with  great 
storage  capacity,  and  her  milking  parts  and  dairy  points  generally 
were  of  the  best.  During  the  public  tests  mentioned,  under  very 
unfavorable  conditions,  this  cow  averaged  over  40  pounds  of  milk  a 
day  for  five  months,  her  total  yield  being  exceeded  (by  70  pounds) 
by  only  one  of  her  seventy  competitors.  She  made  3  pounds  of 
butter  a  day  several  times,  20^  pounds  a  week,  and  98  pounds  more 
than  any  other  cow  in  the  entire  test.  Brown  Bessie  had  a  daughter 
and  a  full  sister  having  butter  records  of  over  20  pounds  a  week. 
Besides  these,  there  are  numerous  other  cows  of  record  closely  akin 
to  her.  She  is  one  of  a  famous  butter-making  family;  one  grandsire 
was  Combination  4389,  and  his  grandsire  was  Sarpedon  930,  also  the 
grandsire  of  Pedro  3187.  There  are  other  noted  dairy  animals  in 
this  cow's  pedigree,  and  the  producing  qualities  of  the  get  of  her  sons 
are  adding  to  her  reputation. 


NORMAlSDrES. 

As  little  is  known  of  this  breed  as  of  any  represented  in  the  United 
States,  and  there  are  as  few  of  them  in  this  country.  They  are  natives 
of  the  departments  of  Eure,  Manche,  Calvados,  and  Orne,  in  France, 
and  are  there  esteemed  for  their  dairy  qualities.  They  appear,  how- 
ever, to  lack  a  fixity  of  type,  and  are  a  coarse,  rough  race  from  which 
close  selections  must  be  made  to  get  animals  which  are  at  all  attractive. 

A  few  were  brought  to  America  and  taken  to  Illinois  in  1885,  others 
to  New  York  in  1886,  and  to  Massachusetts  in  1887.  Another  impor- 
tation was  made  in  1895,  and  these  are  owned  in  New  York,  New 
Jersey,  and  Vermont. 

In  size  they  may  be  classed  with  the  large  breeds,  mature  bulls 
ranging  from  1,800  to  2,200  pounds  in  weight,  and  cows  from  1,000  to 
1,500  x)ounds.  The  animals  are  generally  brindled  and  sometimes 
spotted,  the  coloring  being  red  and  reddish  brown,  shading  dark  and 
almost  black.  The  head  is  coarse  and  rather  long,  with  a  large  muzzle 
and  mouth.     The  horns  are  long  and  extremely  irregular,  but  with  a 
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PiQ.  27.— Polled  Durham  ball  Young  Hamilton  48. 


Pig.  28.— Polled  Durham  cow  Daisy  3. 
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tendency  forward  and  downward,  twisting  in  all  directions  on  differ- 
ent specimens  of  the  tribe.  The  body  is  long,  deep,  and  irregular  in 
outline,  with  narrow  quarters,  and  covered  with  a  thick,  heavy  skin. 
They  have  large*,  pendulent  udders,  prominent  and  tortuous  milk 
veins,  and  long,  widespread  teats.  They  are  believed  to  be  particu- 
larly hardy  and  free  from  disease,  and  their  generally  rough  appear- 
ance may  be  partly  accounted  for  by  the  custom  of  the  French  farm- 
ers of  never  housing  their  cattle  or  giving  more  protection  than  is 
afforded  by  open  sheds.  These  cattle  are  there. almost  entirely  cared 
for  by  women  and  are  very  quiet  and  easily  managed.  They  are 
hearty  feeders  and  not  dainty  about  their  food. 

The  Normandies  are  claimed  to  belong  to  the  "general  purpose" 
class  of  cattle,  being  as  good  for  beef  as  for  the  dairy.  Large  milk 
yields  are  rejKDrted  from  them,  7,(X)0-to  8,000  pounds  a  year  per  cow, 
producing  over  300  pounds  of  butter!  Records  made  in  this  country 
show  yearly  yields  of  4,000  to  7,000  pounds.     . 

An  organization  has  been  perfected  by  the  few  persons  interested 
in  this  breed  in  America,  and  a  herdbook  has  been  begun,  but  no 
publications  have  appeared  up  to  1899.     (See  illustrations,  p.  167.) 

The  pictures  furnished  to  represent  this  breed  are  those  of  the  bull 
Americain  2,  dropped  in  March,  1892,  and  imported  three  years  later, 
and  of  the  cow  Amie  8,  dropped  in  September,  1890,  and  imported 
February,  1895.  "This  cow  calved  April  20, 1895,  and  October  19, 
1896,  and  to  December  31, 1897,  she  had  given  8,293  pounds  of  milk." 


POIiliED  DURHAMS. 

This  is  the  only  breed  of  cattle,  if  it  may  yet  be  called  a  breed, 
which  has  originated  in  America;  but  its  foundation  lies  away  back 
in  the  dawn  of  history  regarding  domestic  cattle  in  England.  At  the 
time  the  earliest  definite  knowledge  of  improvement  in  the  cattle  of 
Great  Britain  begins,  the  middle  counties  formed  the  scene  of  activ- 
ity, and  "the  district  of  Craven,  a  fertile  comer  of  the  West  Riding 
of  Yorkshire,  bordering  on  Lancashire,"  seems  to  have  been  the  place 
where  the  first  decisive  work  was  done  which  laid  the  foundation  for 
a  great  race  of  cattle.  The  farmers  of  Yorkshire  were  well  ahead  of 
the  rest  of  the  country  two  or  three  centuries  ago  in  their  ideas  of 
cattle  improvement.  The  first  group,  or  perhaps  breed,  to  receive 
distinction  and  a  name  were  the  Longhorns.  Their  horns  were  as 
long  as  those  of  the  typical  Texan  steer,  but  were  drooping  instead 
of  erect.*    The  result  of  the  next  marked  epoch  in  English  cattle 

*  Mr.  Pitt,  writing  two  hundred  years  ago,  mentioned  the  Longhorns  of  York- 
shire as  giving  milk  that  would  produce  more  cheese  and  butter  than  any  other 
cows  known;  and  he  told  of  2  oxen  fatted  in  1794,  and  much  alike,  one  of  which 
dressed  1,988  pounds  for  the  four  quarters,  besides  200  pounds  of  tallow  and  a 
hide  of  177  pounds. 
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breeding  was  the  Durham  breed,  which,  by  contrast  with  preceding 
favorites,  were  named  Shorthorns.  Another  centnry  has  passed,  and 
between  "sports,"  selection,  and  artificial  means,  American  breeders 
have  been  able  to  separate  from  the  general  Shorthorn  stock  a  family 


Fio.  29.- Red  Polled  bnU  Dobin  diOB. 


Fio.  90.— Red  Polled  cow  Beauty  5th  2829. 

retaining  all  the  other  features  of  that  race,  but  with  no  horns  at  all. 
These  are  called  Polled  Durhams,  and  have  become  so  fixed  in  type 
and  in  the  potency  of  the  hornless  feature  that  they  have  been 
allowed  a  name  and  place  as  a  distinct  breed.  It  has  taken  shape 
within  two  or  three  decades,  and  one  chary  of  new  breeds  is  somewhat 
startled  to  find  that  animals  registered  as  Polled  Durhams  are  also 
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admitted  to  the  American  Shorthorn  Herd  Book.  Although  thus 
largely  of  Shorthorn  blood,  the  old  familiar  "muley"cowof  the 
"native"  stock  of  the  country,  often  a  brindle  in  color,  was  used  to 
a  considerable  extent  in  the  early  work  of  building  this  breed  and 
breeding  out  the  horns.  But,  having  served  its  purpose,  this  common 
blood  is  now  rather  despised,  and  one  of  the  requirements  for  entry 
of  animals  in  the  American  Polled  Durham  Herd  Book  is  that  after 
the  year  1899  females  shall  carry  at  least  96^  per  cent  of  Shorthorn 
blood,  unless  their  parents  are  already  registered.  Besides  this,  they 
must  have  the  "color  and  markings  characteristic  of  the  Shorthorn,*' 
but  must  be  hornless.  This  branch  or  family  of  the  Shorthorn 
breed — for  that  is  what  it  is — was  developed  mainly  in  Ohio,  and  is 
best  known  in  the  valleys  of  the  Ohio  and  Mississippi  and  in  States 
to  the  westward. 

As  to  size,  color,  and  general  appearance,  the  Polled  Dnrhams 
answer  perfectly  to  the  description  of  the  typical  Shorthorn  of  the 
beef  form  (see  later  pages),  without  the  horns.  Red  is  the  color  pre- 
ferred and  prevailing.  They  should  be,  and  usually  are,  classed  as 
belonging  to  the  beef  breeds;  yet  so  many  animals  of  dairy  excellence 
appear  among  them  that  they  deserve  this  mention.  One  of  their 
most  careful  breeders  and  earnest  champions  says  of  them:  "They 
have  the  contour  and  general  make-up  of  the  grand  old  breed  from 
which  they  have  been  mainly  builded;  besides,  in  their  development 
the  milking  qualities  have  not  been  lost  sight  of,  and  among  them 
are  some  excellent  milkers." 

In  their  dairy  capacity  they  may  also  be  said  to  practically  dupli- 
cate "the  milking  Shorthorns,"  so  that  a  separate  description  is 
unnecessary.  The  breed  is  not  yet  suf&ciently  strong  in  numbers 
and  has  not  been  handled  enough  for  dairy  purposes  to  famish  milk 
records  of  value  for  hei*ds  or  single  animals.  In  short,  they  have  been 
from  the  first,  and  continue  to  be,  bred  primarily  for  the  development 
of  feeding  quality  for  beef  production  as  their  dominant  character- 
istic, and  their  service  as  milk  producers  must  be  regarded  as  a 
secondary  consideration.  It  remains  still  to  be  determined  to  what 
extent  this  breed  will  affect  the  interests  of  dairymen.  At  the  Colum- 
bian Exposition  (1893)  the  Polled  Durhams  were  entered  as  general- 
purpose  cattle,  and  in  the  sweepstakes  rings  for  that  class  they  received 
the  highest  honor  in  competition  with  representatives  of  several  other 
breeds  of  similar  character. 

Breeders  of  these  animals  organized  in  the  year  1889  as  the  Ameri- 
can Polled  Durham  Breeders'  Association  and  at  once  began  the 
compilation  of  a  herdbook.  The  association  has  116  members  and 
has  published  one  volume,  containing  the  entries  of  487  bulls  and  834 
cows.  It  is  estimated  that  the  breed  comprises  a  total  of  1,200  living 
animals,  mainly  owned  in  the  States  of  Ohio,  Indiana,  Illinois,  Iowa, 
and  Kentucky. 
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Young  Hamilton  49,  a  good  type  of  the  male  Polled  Durham, 
was  bred  in  Ohio,  and  at  the  time  his  likeness  was  made  he  was  4 
years  old  and  weighed  over  2,700  pounds.     He  was  of  a  dark-red 


Fig.  81.— Shorthorn  ball  Baron  Cruickshank  10<K96. 


Fio.  82.— Shorthorn  cow  Kitty  Clay  4th. 

color  with  no  white  markings.  His  sire  and  dam  are  both  recorded 
m  the  American  Shorthorn  Herd  Book;  whether  either  of  them  were 
without  horns  is  not  stated.     This  bull  was  the  first-prize  animal  in 
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his  class  at  the  ColumbiaD  Exposition,  won  the  breed  sweepstakes, 
and  led  the  herd  which  won  grand  sweepstakes  for  general-pnrpose 
cattle.  His  get  have  been  very  snccessfnl  show  animals.  "His 
daughters  are  a.  fine  tyx)e  of  beef  animals  and  regarded  good  milkers, 
but  they  have  no  dairy  records." 

Daisy  2  was  bred  and  raised  in  Hlinois  and  was  one  of  the  foun- 
dation animals  of  this  breed.  She  was  "strawberry  roan"  in  color, 
old-fashioned  Shorthorn  marking,  and  was  an  uncommonly  hand- 
some and  showy  cow.  She  was  also,  as  her  picture  indicates,  an 
excellent  milch  cow,  giving  at  times  24  quarts  of  milk  a  day.  At  her 
best  she  weighed  1,400  pounds  and  was  a  very  easy  keeper.  One  of 
her  calves  won  first  prize  at  the  Columbian  Exposition  in  1893.  (See 
illustration  p.  169.) 


BBI>  POIiliS. 

This  is  another  of  the  comparatively  new  breeds,  as  its  independ- 
ence has  been  recognized  during  the  last  half  of  the  nineteenth 
century,  and  it  is  another  without  horns.  Red  Polled  cattle  resemble 
the  Devons  almost  ad  closely  as  the  Polled  Durhams  resemble  the 
Shorthorns.  Yet  the  two  red  races  are  probably  not  closely  related; 
the  Devons  are  natives  of  the  Dartmoor  region  in  the  southwestern 
portion  of  England,  and  the  Red  Polls  had  their  origin  on  the  eastern 
plain,  north  of  the  river  Thames,  and  particularly  in  the  counties  of 
Norfolk  and  Suffolk.  The  progenitors  of  this  breed  were  "the  little, 
old,  red,  homed  cattle"  of  Norfolk  and  "the  dun,  or  mouse,  colored 
polled  animals"  of  Suffolk.  According  to  very  early  records,  the  lat- 
ter were  superior  milch  cattle.  Arthur  Young,  in  his  Survey  of  Suf- 
folk, published  in  1794,  mentions  the  hornless  cattle  of  that  country 
and  says:  "There  is  hardly  a  dairy  of  any  consideration  in  the  dis- 
trict that  does  not  contain  cows  which  give,  in  the  height  of  the  sea- 
son, 8  gallons  of  milk  a  day,  and  6  are  common  among  many  for  a 
large  part  of  the  reason.  For  two  or  three  months  a  whole  dairy  will 
give  5  gallons  a  day  on  the  average."  And  he  adds:  "Many  of  these 
beasts  fatten  remarkably  well  and  have  flesh  of  fine  quality."  ^w, 
writing  in  1845,  after  giving  the  breed,  under  the  name  of  Polled  Suf- 
folks,  a  poor  character  in  respect  to  almost  everything  except  milking 
powers,  suggested  the  probability  of  its  immediate  extinction.  But 
since  that  time  much  enterprise  has  been  shown  among  the  cattle  men 
of  that  part  of  England.  The  early  stock  of  Norfolk  and  Suffolk  has 
been  merged  (from  about  1846),  handled  with  skill,  the  horns  elimi- 
nated on  the  one  side,  and  all  color  but  red  upon  the  other.  The 
traces  of  an  infusion  of  Scotch  Galloway  and  West  Highland  blood, 
doubtless  once  made,  has  been  well  covered,  and  the  Red  Polled 
cattle  have  now  recognition  as  a  breed  and  come  well  to  the  front. 
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They  have  not  made  much  headway  in  Great  Britain,  however,  out- 
side of  the  two  counties  named. 

Some  of  these  hornless  cattle,  red  and  of  other  colors,  were  among 
those  brought  to  the  early  English  colonies  in  America,  and  the  so- 


Fig.  33.— Simmenthal  bull  Segg  1. 


Fig.  34.— Simmenthal  cow  JuDgferli  7. 

called  "muley"  cows  among  our  natives  are  probably  descendants, 
more  or  less  mixed  with  other  strains,  including  the  Scotch  Galloways, 
of  these  early  arrivals  from  Norfolk  and  Suffolk.  But  the  first  notable 
importation  of  the  breed  in  its  modern  form  was  made  in  the  year 


Digitized  by 


Google 


176  BUREAU   OF   ANIMAL   INDUSTRY. 

1873  by  Gilbert  F.  Taber,  and  this  herd,  to  which  he  added  in  1875 
and  1882,  was  maintained  for  some  years  in  Putnam  County,  N.  Y.  A 
number  of  importations  to  the  United  States  have  since  been  made 
and  the  State  of  Ohio  has  lately  been  the  center  of  active  interest  in 
making  these  cattle  known  in  this  country. 

The  animals  of  this  breed  are  about  the  same  size  as  Devons,  and, 
being  of  the  same  color  and  of  the  beef  form,  the  resemblance  is  still 
greater.  The  absence  of  horns  and  the  change  thus  caused  in  the 
shape  of  the  head,  which  assumes  a  comparatively  high  and  sharp 
crown,  or  poll,  with  a  tuft  of  hair  upon  it,  is  the  only  noticeable  dis- 
tinction. The  development  of  the  milking  parts  has  been  better 
maintained  in  the  Red  Polls,  so  that  at  present  their  udders,  teats, 
and  milk  veins  show  the  better.  In  the  matter  of  teats  this  may  have 
been  overdone,  as  with  the  Polls  these  are  often  unduly  large,  puffy, 
and  conical.  While  red  is  the  required  color,  it  is  permissible  to  have 
a  white  tip  to  the  switch  and  some  white  upon  the  udder,  although 
the  latter  is  deemed  undesirable.  The  Red  Polled  cattle  are  strong 
in  constitution,  hardy,  good  grazers,  active  in  movement,  and  quiet 
in  disposition. 

In  general  appearance  the  animals  of  this  breed  are  of  the  beef 
type — ^blocky,  round,  full,  smooth,  and  fine  boned.  Their  aptitude  for 
making  meat  seems  to  be  greater  than  for  making  milk.  Their  special 
friends  claim  them  to  be  good  at  both,  and  press  their  merits  strongly 
as  the  general  farm  cow.  It  is  needless  to  present  here  the  proofs  of 
their  excellence  as  butchers'  beasts. 

As  dairy  animals  the  Red  Polls  must  be  placed  in  the  second  class 
with  the  other  breeds  which  aim  to  serve  the  dual  purpose.  They 
appear  to  give  rather  more  milk  than  Devons  on  the  average,  but  not 
quite  so  rich  in  quality.  Being  comparatively  few  in  number  in  this 
country,  dairy  records  of  entire  herds  in  the  United  States  are  lacking, 
and  the  available  figures  mainly  pertain  to  records  in  Great  Britain. 
Good  herds  there  average  5,000  to  5,500  pounds  of  milk  annually  per 
cow,  and  when  small  and  selected  occasionally  rising  to  7,000  pounds. 
One  record  is  claimed  of  7,744  pounds  each  for  22  cows.  In  the  year 
1896  twelve  herds  reported  253  cows  with  an  average  yield  of  5,786 
pounds.  Single  selected  cows  give  30,  40,  and  sometimes  50  pounds 
of  milk  a  day,  and  hold  out  well,  making  yearly  totals  of  6,000  to  8,000 
pounds  or  more.  One  record  is  published  of  a  12-year-old  cow  giving 
14,189  pounds  of  milk  in  a  year.  It  must  be  admitted,  however,  that 
the  tendency  in  this  country  among  owners  of  these  cattle  is  to  add 
to  the  size  and  beauty  of  contour  of  their  animals  and  improve  the 
beef-producing  capacity  at  the  expense  of  dairy  qualities. 

The  first  herdbook  for  this  breed  was  published  in  England  in  1874, 
and  in  1883  the  Red  Polled  Cattle  Club  of  America  was  organized,  and 
issued  its  first  volume  in  1887.  A  few  years  later  the  English  and 
American  associations  united  their  herdbooks,  which  have  since  been 
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a  joint  issue,  all  animals  of  the  breed  in  both  countries  being  regis- 
tered together.  This  is  the  only  instance  of  its  kind  among  the  pure- 
bred cattle  organizations  of  this  country.  Ten  volumes  of  the  joint 
herdbook  fiave  been  published,  the  last  in  1898,  and  the  total  records^ 
comprise  5,959  males  and  13,109  females.  The  American  data  can* 
not  be  separately  given,  and  no  estimate  is  made  of  the  number  of  Red? 
Polls  alive  on  this  continent.  The  total  is  small,  and  they  are  hel<^ 
mainly  in  the  Central  and  Western  States. 

Dobin  3462  was  bred  in  Wisconsin,  and  both  sire  and  dam  were- 
bred  in  this  country.  At  the  time  the  accompanying  picture  was^ 
made  the  bull  was  6  years  old  and  weighed  2,150  pounds.  He  is^ 
regarded  as  a  typical  bull  of  his  breed  and  has  been  a  winner  at  sev- 
eral of  the  important  State  fairs  of  the  Northwest.  No  dairy  records- 
have  been  made  by  his  dam  or  by  his  daughters. 

Beauty  5th  2629  was  bred  in  Vermont,  both  her  parents  beings 
imported,  and  was  afterwards  owned  in  Ohio.  The  likeness  shows^ 
her  at  5  years  old  and  weighing  1,250  pounds.  She  was  a  successfu> 
show  animal  in  Ohio  and  Missouri  and  a  good  dairy  cow,  givingr 
about  7,000  pounds  of  milk  a  year  of  more  than  average  richness*. 
She  died  of  milk  fever  in  1890.     (See  illustrations,  p.  171.) 


SHORTnORNS. 

The  cattle  which  have  been  most  famous  as  a  breed  in  Englan(f 
and  America,  which  have  received  the  longest  and  closest  attention^ 
of  breeders  and  improvers,  which  have  commanded  prices,  singly 
and  in  herds,  far  above  all  others,  and  which  have  made  the  most 
general  impression  upon  the  live  stock  of  both  countries  during  the* 
nineteenth  century,  are  the  Shorthorns,  or  Durhams.  W'allace  says- 
they  are  descended  from  the  old  Northeast  of  England  breed,  vari- 
ously designated  as  '* Durham,"  "Teeswater,"  "Yorkshire,"  an^ 
"Holderness,"  and  adds:  "The  breed  was  probably  originally  formed^ 
though  perhaps  several  centuries  ago,  by  crossing  the  aboriginaP 
British  cows  with  large-frame  bulls  imported  from  the  Continents 
Early  Shorthorns  were  good  milkers,  and  it  may  be  presumed  they  ii> 
part  inherited  that  quality  along  with  the  shortness  of  horn  fronr 
their  Continental  ancestors.  Little  is  known  of  the  breed  except 
from  the  uncertain  authority  of  tradition  down  to  the  early  part  or 
the  eighteenth  century,  though  it  is  only  right  to  infer  that  long^ 
before  this  time  great  care  and  even  skill  had  been  bestowed  upon  iL 
The  earliest  records  show  that  purity  of  breed  was  fully  appreciated^ 
and  this  important  fact  could  not  have  been  universal  without  pre- 
vious experience  and  attention." 

The  great  county  of  York,  extending  along  the  east  coast  of  Eng- 
land from  the  river  Humber  to  the  Tees,  and  westward  almost  to  the> 
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Irish  Sea,  has  the  honor  of  being  the  seat  of  the  most  noted  examples 
of  improvement  in  British  cattle.  It  was  this  county  which  famished 
the  foundation  stock  upon  which  Gresley  in  Staffordshire,  Webster 
in  Warwickshire,  and  that  greatest  of  all  breeders,  Robert  Bakewell, 
in  Leicestershire,  labored  to  create  the  breed  of  Longhorns,  which 
filled  all  the  middle  counties  of  England  during  the  eighteenth  cen- 
tury, and  was  then  regarded  as  the  most  valuable  in  the  Kingdom. 
And  it  was  Yorkshire,  helped  somewhat  by  the  smaller  county  of 
Durham,  adjoining  on  the  north,  which  brought  the  famous  Short- 
horns to  the  front,  following  closely  upon  the  best  days  of  the  Long- 
horns.  The  former  replaced  and  practically  absorbed  the  latter, 
spreading  over  all  middle  England  and  northward  across  the  island 
and  well  into  the  lowlands  of  Scotland. 

Inseparably  connected  with  the  development  of  the  Shorthorn 
breed  are  the  names  of  Robert  and  Charles  Colling,  who  brought 
their  favorites  into  a  new  era  of  fame  and  popularity  during  the  last 
decades  of  the  eighteenth  century  and  the  first  of  the  nineteenth. 
The  CoUings  were  shrewd  advertisers  as  well  as  good  breeders.  In 
those  days  of  slow  communication  and  absence  of  fairs  and  shows 
they  adopted  the  clever  plan  of  sending  sx>ecimen  animals  of  their 
breeding  on  long  tours  about  their  own  and  adjoining  counties.  Two 
of  these  animals  became  especially  famous.  "The  Durham  Ox," 
which  had  a  live  weight  above  li  tons,  and  *'The  White  Heifer  that 
Traveled,"  weighing  considerably  over  a  ton,  were  driven  about  the 
country  for  several  years  and  extensively  exhibited.  Almost  equally 
valuable  to  this  breed  have  been  the  later  services  of  Bates  and  Booth 
and  Cruikshank.  Under  these  leaders,  and  in  the  hands  of  a  host  of 
able  lieutenants  and  followers,  this  superb  race  of  cattle  has  been 
raised  to  the  highest  rank  in  the  United  Kingdom,  carried  to  the 
continent  Of  Europe,  and  introduced  into  all  British  colonies.  It  was 
the  first  pure  breed  to  make  an  impress  upon  the  cattle  of  the  United 
States. 

The  Revolutionary  war  was  scarcely  over  before  attention  began 
to  be  given  to  improving  the  cattle  in  America.  ,  Virginia  led  in  the 
work  with  several  small  importations  between  1783  and  1800,  and 
from  these  pioneer  animals  the  first  pure-bred  Durhams  were  taken 
to  Kentucky.  In  1817  there  was  a  special  importation  for  Kentucky 
use,  from  which  the  descendants  can  be  fully  traced  to  the  present 
time.  This  stock  was  popularly  called  the  "milk  breed,"  but  they 
were  improved  Shorthorns,  some  of  them  from  the  CoUings  herd. 
Also  in  1817  some  of  like  breeding  reached  New  York  and  Massa- 
chusetts. A  few  years  later  they  obtained  a  foothold  in  Pennsyl- 
vania. Several  importations  followed  prior  to  1835,  but  up  to  this 
time  the  breed  did  not  seem  to  do  well  east  of  the  AUeghanles.  In 
Kentucky  and  Ohio,  on  the  contrary,  great  progress  was  made. 
Twenty  years  of  special  activity  then  followed  in  the  development 
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of  American  Shorthorns.  During  this  time  the  famous  herd  of 
Thonidale,  New  York,  was  built  up,  and  the  Alexander  herd  at  * 
Woodbum,  Kentucky.  A  quiet  i)eriod  of  fifteen  years  was  followed 
by  another  Shorthorn  "boom,"  beginning  after  the  civil  war,  and 
the  climax  came  in  September,  1873,  when  the  celebrated  New  York 
Mills  sale  occurred.  One  hundred  and  nine  head  of  Shorthorns 
were  then  sold  at  auction  in  three  hours  for  $380,000.  Eight  cows 
averaged  $14,000  each,  and  six  others  averaged  124,000;  one  sold  for 
$35,000  and  another  for  $40,600.  British  breeders  acknowledged  that 
the  United  States  possessed  better  Shorthorns  than  could  be  found 
in  England,  and  sent  over  agents  to  take  back  some  of  them  at  any 
price.  During  the  last  hundi*ed  years  the  Shorthorn  blood  has  been 
more  generally  distributed  through  the  United  States  than  that  of  any 
other  cattle,  and  it  has  proved  most  acceptable  as  the  basis  of  im- 
provement for  the  common,  or  native,  stock,  both  for  beef  production* 
and  dairy  purposes. 

The  aim  of  nearly  all  the  improvers  of  Shorthorns  has  been  to 
secure  early  maturity,  size,  form,  and  beef -producing  qualities.  "All 
is  useless  that  is  not  beef  "  was  the  motto  of  an  eminent  breeder,  and 
he  has  had  many  followers.  Thomas  Bates  is  the  most  noted  of  the 
few  who  have  seemed  anxious  to  retain  good  milking  capacity.  The 
Shorthorns  are  a  beef  breed  and  have  been  so  for  generations.  They 
are  classed  among  the  beef  breeds  at  all  the  great  exhibitions,  and,  as 
a  breed,  do  not  even  pretend  to  be  general-purpose  animals.  But 
there  have  always  been  good  dairy  cows  among  them,  and  in  England, 
6q>ecially,  strains  and  families  have  been  kept  somewhat  distinct  and 
known  as  *  *  milking  Shorthorns. "  A  few  breeders  in  the  United  States 
have  followed  this  example,  and  enough  were  found  in  1893  to  make 
up  a  herd  which  entered  the  famous  dairy-cow  test  at  the  Columbian 
Exposition  and  there  made  a  most  creditable  record,  as  shown  in  the 
Appendix.  This  alone  entitles  the  Shorthorns  to  a  place  in  these 
pages,  although  their  best  friends  would  hardly  claim  them  to  belong 
to  the  class  of  special  dairy  breeds. 

In  point  of  size  the^ Shorthorns  are  probably  the  largest  among  pure 
breeds  of  cattle.  In  their  modern  form  they  are  not  so  tall  and  have 
notso  large  a  frame  as  some  of  their  English  ancestors,  but  the  lower, 
blockier,  fuller  form  maintains  the  maximum  weight.  Bulls  ordi- 
narily weigh  a  ton  and  more,  sometimes  running  up  to  3,000  pounds; 
mature  cows  range  from  1,200  to  1,600  pounds,  sometimes  falling  a 
little  below  and  sometimes  exceeding  these  limits.  *'The  colors  of 
the  breed  have  always  been  red  and  white,  with  various  blendings  of 
these  two.  Many  of  the  best  among  the  early  Shorthorns  were  pure 
white,  but  that  color  has  lost  caste,  and  red  is  especially  fancied  in 
this  country.  In  England,  however,  the  roan  color  is  much  more 
oomnion  than  any  other,  and  this  peculiar  blending  of  the  red  and 
white,  XK>pularly  called  ^  roan,'  is  rarely,  if  ever,  seen  in  any  animal  of 
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the  bovine  race  which  does  not  possess  some  portion  of  the  Shorthorn 
blood."  (Sanders.)  The  head  is  comparatively  short,  broad,  finely 
finished,  and  attractive;  the  nose,  lips,  and  eyelids  fiesh-colored  and 
free  from  dark  markings;  eyes  clear,  bright,  yet  mild;  ears  thin,  deli- 
cate, and  creamy  yellow  inside;  horns  short  and  blnnt,  more  or  lees 
curved  downward,  of  .a  waxy  yellow  throughout,  free  from  black  tips, 
laterally  flattened,  and  wide  apart  at  the  base;  the  neck  is  short  and 
fine  in  the  cow,  heavy  and  well  crested  in  the  bulL  All  the  special 
masculine  and  feminine  features  should  be  strongly  represented  in 
both  sexes.  The  lines  of  the  body  are  straight,  the  rectangular  form, 
with  well-filled  points,  broad,  level  back,  full  loin,  heavy,  thick  but- 
tocks, wide  apart,  brisket  wide  and  full,  legs  rather  short,  close,  fine 
boned  and  well  proportioned  to  size  of  body.  Yet  this  describes  the 
beef  type.  In  the  best  milking  strains  the  cows  are  rather  more 
rangy  and  angular  in  outline,  with  large,  hairy  udders  and  good-sized 
straight  teats,  well  placed.  The  skin  over  the  whole  body  is  flesh 
colored,  soft,  oily  to  the  touch,  and  covered  with  fine  short  hair.  The 
animals  are  quiet  and  kind  in  disposition.  Nearly  all  show  evidences 
of  long-continued  high  breeding,  and  this  has  been  carried  to  such  an 
extent  in  many  cases  as  to  cause  more  or  less  delicacy  of  constitution 
and  sometimes  ** shyness"  in  breeding. 

It  has  been  already  noted  that  among  the  early  Dnrhams  and  Tees- 
water  cattle  there  was  much  dairy  excellence,  and  that  Shorthorns 
when  first  brought  to  America  earned  the  name  of  "the  milk  breed." 
Among  old  records  are  those  of  cows  giving  6,  8,  and  even  9  gallons 
of  milk  a  day  on  grass  alone.  Although  now  latent  in  most  lines,  there 
seems  to  be  a  dairy  quality  inherent  in  the  breed  which  some  careful 
managers  are  able  successfully  to  develop  and  propagate.  Records 
of  several  dairy  herds  in  the  United  States  within  a  quarter  century 
show  a  milking  season  of  about  two  hundred  and  seventy-five  days 
and  an  average  product  of  6,500  pounds  of  milk.  One  herd  of  10  cows, 
from  3  to  12  years  old,  gave  7,750  pounds  each  in  a  year.  Single  cows 
have  averaged  much  more,  several  instances  being  known  of  10,000  to 
12,000  pounds  in  a  season.  The  Shorthorn  milk  is  of  good  quality, 
rather  above  the  average;  the  fat  globules  are  of  medium  and  fairly 
uniform  size,  so  that  cream  separates  easily;  it  is  rather  pale  in  color. 
•In  1824  a  cow  near  Philadelphia  made  over  20  pounds  of  butter  in  a 
M'eek  without  special  feeding.  Herds  of  40  cows  have  averaged  209 
pounds  of  butter  a  year;  the  herd  of  10  cows  mentioned  above  aver- 
aged 325  pounds,  and  single  cows  have  records  of  400  i)ounds  and  over, 
one  being  of  513  pounds. 

The  first  Shorthorn  herdbook  was  published  in  England  in  the  year 
1822,  but  for  nearly  a  century  before  pedigrees  of  some  fine  bulls  had 
been  kept  with  reasonable  accuracy.  The  American  Shorthorn 
Breeders'  Association  was  organized  in  1842  and  publication  of  the 
herdbook  of  this  country  began  in  1845,  connecting  with  the  Coates 
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series  in  England.  Volume  43  was  issued  in  1899,  bringing  the  num- 
ber of  bulls  to  134,566  and  of  cows  to  231,979.  At  the  time-this  volume 
was  issued  nearly  15,000  pedigrees  were  in  the  secretary's  hands  for 
record  and  publication,  making  the  total  number  of  animals  to  be 
roistered  prior  to  the  year  1900  more  than  381,000.  How  many  of 
these  pure  Shorthorns  are  now  living  in  the  United  States  it  is  impos- 
sible to  determine,  but  a  rough  approximation  places  the  number  at 
130,000  to  150,000. 

Second  Baron  Tuberose  118023  was  the  bull  selected  to  represent 
milking  Shorthorns,  because  of  his  individual  merits  and  the  quality 
of  his  get,  but  it  was  found  impossible  to  make  a  satisfactory  engrav- 
ing from  the  only  available  photograph  of  this  animal.  A  likeness 
of  Baron  Cruickshank  106296  has  consequently  been  substituted. 
He  is  an  imported  bull  and  an  excellent  specimen  of  the  breed  in 
general,  but  not  of  the  dairy  type.  He  was  bred  in  Scotland,  his  sire 
being  Collingwood  (57074),  and  his  dam,  Maria  10th,  a  famous  cow, 
was  sired  by  Field  Marshal  (47870).  This  bull  was  imported  into 
niinois  in  1891,  and  weighed  2,100  pounds  when  3  years  old. 

Kitty  Clay  Fourth  (vol.  29,  p.  553),  a  Pennsylvania  animal,  although 

bred  in  New  York,  was  one  of  the  cows  chosen  to  represent  the 

Shorthorns  at  the  great  dairy  test  at  Chicago  in  1893,  and  was  the 

champion  cow  of  her  breed  in  the  butter  test.     In  the  thirty-day  trial 

her  yield  of  milk  was  1,593  pounds,  which  made  62^  pounds  of  butter. 

Two  years  later  she  gave  almost  5,000  pounds  of  milk  in  three  months, 

her  best  day  being  65  pounds.     At  a  fair-ground  trial,  when  only  2 

years  old,  she  gave  over  28  pounds  of  milk  in  one  day,  which  made  li 

pounds  of  good  butter.     She  is  a  member  of  one  of  the  best  milking 

families  of  Shorthorns  in  America,  and  her  "general  purpose  "has 

been  shown  in  one  of  her  sons,  which,  after  satisfactory  service  as  a 

dairy  sire,  was  slaughtered  when  5  years  old;  his  live  weight  was  2,080 

pounds  and  the  dressed  weight  of  his  four  quarters  1,456  pounds. 

The  accompanying  likeness  of  this  fine  cow  by  no  means  does  her 

justice,  although  it  was  the  best  that  could  be  obtained.     It  shows  her 

at  the  age  of  10,  when  her  weight  was  1,348  pounds.     Her  sire  was 

Dick  Turpin  50740,  S.-H.  H.  B.     (See  illustrations,  p.  173.) 


SIMMENTHAIiERS. 

The  spotted  race  (Fleckvieh)  of  Swiss  cattle  has  its  home  in  the 
Canton  Berne,  and  is  believed  to  have  been  best  developed  in  the 
valley  of  the  Simme.  Hence  the  names  applied  of  **  Bernese," 
"Bemer  spotted,"  "Simmenthal,"  and  **Simmenthalers."  Remains 
of  the  prehistoric  lake  dwellers  of  Switzerland  indicate  that  these 
cattle  are  the  direct  descendants  of  animals  which  occupied  the  same 
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territory  centuries  ago.  It  may  therefore  be  presumed  that  this  breed, 
as  a  breed,  originated  in  the  region  where  it  now  exists  in  its  best 
form.  It  is  to  be  found,  however,  with  slight  variations,  throughout 
western  Switzerland  and  along  the  frontiers  of  France. 

Few  representatives  of  this  breed  have  been  brought  to  America. 
The  first  importation  was  in  1B86,  when  a  small  herd  was  taken  to 
Texas.  A  year  later  a  few  of  these  cattle  were  imported  by  an  Illinots 
farmer.  One  small  herd  of  choice  animals  is  being  kept  pure  in 
northern  New  Jersey.  The  chief  use  to  which  the  blood  of  this  herd 
is  being  put  is  an  experiment  in  cross-breeding  with  Jerseys,  the 
Simmenthal  being  used  as  the  sire.     No  results  can  yet  be  reported. 

The  animals  of  this  breed  are  large  framed  and  heavj^  the  cows 
ranging  from  1,200  to  1,700  or  1,800  pounds,  and  averaging  1,400 
pounds  or  over,  while  the  bulls,  when  mature,  weigh  2,200  to  2,500 
pounds,  and  frequently  more.  The  color  of  these  cattle  is  a  creamy 
white,  or  a  white  ground  with  large,  irregular  spots  of  a  light  yellow 
or  cream  shade. 

They  have  a  rather  small,  well-shaped  head,  light-red  or  white  uose, 
large  nostrils  and  mouth,  small  horns  turned  forward  and  upward, 
yellowish  white  and  waxy  to  the  tips.  Rather  long,  shapely  ears,  well 
fringed  with  hair.  The  neck  is  short,  with  a  strong  dewlap.  The 
mature  bull  has  a  high,  well-arched  crest.  Animals  of  both  sexes, 
and  especially  the  males,  have  loose,  pendent  skin  under  the  throat,  a 
peculiar  characteristic  of  the  breed.  The  back  is  straight  and  broad, 
body  well  rounded  on  the  ribs,  hind  quarters  broad,  long,  and  promi- 
nent, legs  round  and  well  formed,  rather  short,  muscular,  and  strong. 
The  skin  is  in  most  cases  smooth,  soft,  and  very  loose,  with  fine  hair, 
quite  thick.  The  udders  are  large  and  well  formed,  rather  fleshy, 
with  skin  soft  and  yellow. 

Simmenthal  cattle  of  both  sexes  are  generally  gentle,  tractable,  and 
e^ily  managed.  The  Swiss  farmer  uses  his  cows  to  plow  his  land, 
haul  manure,  harvest  the  hay  crop,  and  do  general  farm  draft  service. 
They  are  not  overfastidious  as  to  food,  and  are  noted  for  excellence 
at  the  pail  when  fed  little  else  but  hay  or  pasture  grass,  yet  they 
require  good  care,  comfortable  stabling,  and  abundant  food  to  do 
themselves  justice  in  milk,  labor,  or  flesh  making. 

This  breed  has  a  goo<l  reputation  as  dairy  stock,  although  not  quite 
equal  to  that  of  their  Brown  Swiss  kindred.  Cows  yield  6,000  to 
8,000  pounds  of  milk  a  year,  superior  animals  producing  10,000  pounds 
or  more.  Among  the  few  in  this  country,  records  made  conform  to 
these  figures.  Their  milk  will  make  about  4  pounds  of  butter  i>er 
hundredweight. 

This  strain  of  Swiss  cattle  shows  at  a  glance  their  natural  hardi- 
ness, vigor,  and  strength  of  constitution;  also  their  adaptability  to 
labor  and  beef  production.  There  are  several  offshoots  of  this  Sim- 
menthaler  breed,  but  they  have  little  more  than  local  repatations  in 
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and  near  Switzerland.  The  best  known  of  these  is  the  so-called  Frei- 
burg breed,  which  is  simply  a  variation  from  the  parent  stock,  com- 
mon to  the  canton  of  that  name.  Their  chief  distinction  is  in  having 
spots  of  blAok  instead  of  cream  or  yellow,  or  red,  as  is  sometimes  the 
markings  of  the  Simmenthaler.  The  Freiburg  cattle  are  still  heavier 
and  coarser,  and  decidedl}'  inferior  for  dairy  purposes. 

The  American  Simmenthal  Herd  Book  Association  was  organized 
in  New  York  in  June,  1896,  but  up  to  1899  only  10  males  and  15 
females  hsi^ve  been  registered,  and  no  volume  published. 

The  two  illustrations  of  this  breed  represent  animals  imported  in 
May,  1895,  and  owned  in  New  Jersey. 

The  bull  is  Segg  1,  dropped  in  1893,  and  5  years  old  when  this 
likeness  was  made.  The  cow  is  Jungferli  7,  dropped  in  1890,  and 
shown  as  8  years  old.  The  spots  upon  the  cow  are  in  fact  not  so  dark 
as  they  appear  in  the  print.  These  two  pictures  are  regarded  as 
fairly  representing  the  mature  animals  of  this  breed  now  in  the 
United  States.     (See  illustrations,  p.  175.) 


APPENDIX. 
COMPARISON  OF  DAIR7  BREEDS. 

Summary  of  results  of  tests  of  dairy  cows  at  the  World's  Columbian  Exposition, 
Chicago^  189S,  Open  to  all  breeds.  Entered  for  competition :  Chiemseys,  Jerieys, 
and  Shorthorns, 

«  No.  1,  cheese  test,  15  days,  May. 


Cows  in  test. 


ftJeriseyB 

SOnemBeyB. 
25  Shorthorns 


Milk 
produced. 


I 


Pounds. 
13,296.4 
10,038.6 
12,186.0 


Fat  in 
milk. 


Poundt. 
601.91 
488.42 
436.60 


Cheese 
made. 


PoutuU. 
1,451.8 
1,130.6 
1,077.6 


Price  of 

cheese  per 

ponnd. 


Cents. 
13.36 
11.95 
13.00 


Cost  of 
feed. 


Dollars. 
98.14 
76.25 
99.86 


No.  2,  90-day  butter  test,  June,  July,  August. 


Cows  in  test. 


9»  Jerseys 

S  Guernseys. 
21  Shorthorns 


Milk 
produced. 

Fat  in 
milk. 

Butter 
credited. 

Proceeds 
of  butter. 

Cost  of 
feed. 

Pounds. 

Pounds. 

Pounds. 

Dollars. 

Dollars. 

73,488.8 

3,516.06 

4,274.01 

1,747.37 

587.50- 

61,781.7 

2,784.56 

3,360.43 

1,355.44 

484.14 

66,263.2 

2,400.97 

2,890.87 

1,171.77 

•   601.79 

Net  gain. 

Dollars. 
119.88 
88.80 
81.36 


Net  gain. 

Dollars. 
1,323.81 
997.64 
910.12 
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Summary  of  results  of  tests  of  dairy  cows  at  the  World's  Columbian  ExposUioni 
Chicago,  1893,  etc, — Ck>ntinaed. 

Average  per  day  and  per  cow  (test  No.  2). 


Cows  in  test. 


I       Milk 
produced. 


Fat  in 
milk. 


Pounds.  Pounds. 

Jerseys 32.7  |  1.56 

Guernseys 27.5'  1.24 

Shorthorns |            30.7  1.12 


PaL 

Cost  of 
feed. 

Percent. 
4.78 
4.51 
3.64 

Centt. 
26.1 
21-5 
23.8 

No.  8, 80-day  butter  test,  September. 


Cows  iu  test. 


15  Jerseys 

15  Quernseys . 
15  Shorthorns 


Milk 
produced. 

Fat  in 
milk. 

• 
Pounds. 

Butter 
credited- 

Pounds. 

Proceeds 
of  butter. 

Cost  of 
feed. 

Net  gain. 

Pounds. 

Dollars. 

Dollars. 

Dollars 

18,921.9 

685.81 

837.21 

385.59 

111.24 

274.13 

13,518.4 

507.96 

724.17 

829.77 

92.77 

237.00 

15,618.3 

555.43 

662.67 

308.69 

104.65 

198.89 

Summary  of  results  of  comparative  tests  of  cows  of  several  dairy  breeds  of  cattle, 
made  at  the  Agricultural  Experiment  Stations  of  Maine,  New  York,  and  New 
Jersey,    Averages  for  all  breeds  and  lactation  periods, 

[Prom  compilation  by  Prof.  P.  W.'WoU,  1897.] 


Breed. 


Ayrshire 

Devon  

Guernsey 

Holsteiu-Frlesian . 

Jersey 

Shorthorn 

Total 


Lacta- 
tion 
periods. 

lactatioi 

yields  per 
1  period. 

Average 

Butter  '      ^*^- 
fat. 

Average  cost  of— 

Cows  in- 
eluded. 

Milk. 

Pood 

eaten 

per  day. 

Produc- 
ing 100 
pounds 
of  milk. 

Prodno- 
ingl 

pound  of 
fkt 

Number.   Number. 

Pounds. 

Pounds.  ^Percent. 

Cents. 

Cents. 

Cents. 

10 

20 

6.900 

248.5           3.60 

14.5 

78.5 

21.6 

3 

6 

3,984 

183.3            4.60 

las 

94.0 

2a5 

'      8 

10 

6,210 

322.9           5.20 

13.5 

88.8 

15.8 

9 

10 

8,215 

282.0           3.43 

17.2 

74.7 

21.5 

9 

18 

5,579 

80L1 

5.40 

13.9 

94.7 

17.4 

4 

5 

8,006 

345.4 

3.97 

14.3 

78.7 

19.4 

43 

68 



t       

Average  composition  of  milk  of  different  breeds, 
fFrom  report  of  comparison  of  breeds  at  the  New  York  Agricultural  Experiment  Station,  IflOi] 


Breed. 


Ayrshire 

Devon  

Guernsey  ...: 

Holstein-Frieeian . 
Jersey 


No. 
anal- 
yses. 

Water. 

Total 
solids. 

SoUds 
not 
fat 

Per  ct. 

Fat. 

Casein. 
Per  ct. 

Milk 
sugar. 

Perct. 

Ash. 

Nitro- 
gen. 

Per  ct. 

Pel'  ct. 

Per  ct. 

Perct. 

Pcrc*. 

252 

86.95 

13.06 

9.35 

3.57 

8.43 

5.88 

0.698 

0.543 

72 

86.26 

13.77 

9.60 

4.15 

8.76 

5.07 

.760 

.506 

112 

85.30 

14.60 

9.47 

5.12 

3.61 

5.11 

.753 

.670 

132 

87.68 

12.39 

9.07 

3.46 

3.39 

4.84 

.735 

.540 

288 

84.60 

15.40 

9.80 

5.61 

3.91 

5.15 

.743 

.618 

Daily 
milk 
yield. 


Lbs. 
IB.  40 
12.66 
16.03 
28.65 
14.07 
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POINTS  OBSERVED  IN  JUDGING  DAIR7  CATTLE. 


Fio.  85.— Diagram  of  cow  showing  points. 


1.  Head. 

2.  Mazzle. 
a  Nostril 

4.  Face. 

5.  Eye. 

1  Forahead. 
7.  Horn. 
S.Ear. 
9.  Cheek, 
la  Throat. 
ILKeck. 


12.  Withers, 
la  Back. 
U.  Loina 

15.  Hip  bone. 

16.  Pelvic  arch. 

17.  Bump. 

18.  Tail. 

19.  Switch. 
SO.  Chest. 

21.  Brisket. 

22.  Dewlap. 


23.  Shoulder. 

24.  Elbow. 

25.  Forearm. 
20.  Knee. 

27.  Ankle. 

28.  Hoof. 

29.  Heart  girth. 

30.  Side  or  barrel. 

31.  Belly. 

32.  Flank. 

83.  Milk  vein. 


34.  Fore  udder. 
3§.  Hind  udder. 
88.  Teats. 
87.  Upper  thigh. 

38.  Stifle. 

39.  Twist. 

40.  Leg  or  gaskin. 

41.  Hock. 

42.  Shank. 

43.  Dew  claw. 


REGISTERED,  OR  PEDIGREED,  CATTLE  OF  SELECTED  BREEDS. 

Estimates  of  the  number  living  in  the  United  States^  1898, 


Breeds. 


Ayrshiree 

Brown  Swiss 

DeTons 

Dutch  Belted 

Onemseys 

Holstein-Friesians 

Jerseys 

Nonnandies 

Polled  Durhams.. 

Bed  Polls.. 

Shorthorns 

Simmenthalers 

Total 


Number 

Number 

registered. 

Uving. 

22,  00 

6,060 

2,871 

l,20a 

18,343 

10,000 

1,128 

600 

16,600 

11,000 

100,000 

60,000 

184,000 

90,000 

25 

25 

1,321 

1.20O 

019,068 

(?) 

366,545 

140,000 

25 

25 

731.926 


320,000 


a  Includes  all  in  Great  Britain  and  United  States. 
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AYRSHIRE  BREEDBRS'  ASSOCIATION. 
Scale  of  points  for  Ayrshire  cow;  adopted  February  21,  1889. 

The  following  scale  of  points  for  the  Ayrshire  cow  were  adopted,  being  similar 

to  the  scale  adopted  in  Scotland  in  1884,  and  changed  in  a  few  points  to  render 

them  applicable  to  this  country: 

PointA. 

1.  Head  short;  forehead  wide;  nose  fine  between  the  muzzle  and  eyes; 

muzzle  large;  eyes  full  and  lively;  horns  wide  set  on,  inclining 
upward  _ _ 10 

2.  Neck  moderately  long  and  straight  from  the  head  to  the  top  of  the 

shoulder,  free  from  loose  skin  on  the  underside^  fine  at  its  junction 
with  the  head,  and  enlarging  symmetrically  towards  the  shoulders  . .        5 

3.  Fore  quarters:  Shoulders  sloping,  withers  fine,  chest  sufficiently  broad 

and  deep  to  insure  constitution;  brisket  and  whole  fore  quarters  light, 

the  cow  gradually  increasing  in  depth  and  width  backwards 5 

4.  Back  short  and  straight;  spine  well  defined,  especially  at  the  shoulders; 

short  ribs  arched;  the  body  deep  at  the  flanks 10 

5.  Hind  quarters  long,  broad,  and  straight;  hook  bones  wide  apart,  and 

not  overlaid  with  fat;  thighs  deep  and  broad;  tail  long,  slender,  and 

set  on  level  with  the  back _ 8 

6.  Udder  capacious  and  not  fleshy,  hind  part  broad  and  firmly  attached 

to  the  body,  the  sole  nearly  level  and  extending  well  forward;  milk 
veins  about  udder  and  abdomen  well  developed;  the  teats  from  2^  tod 
inches  in  length,  equal  in  thickness— the  thickness  being  in  proportion 
to  the  length— hanging  perpendicularly,  their  distance  apart  at  the 
sides  should  be  equal  to  one-third  of  the  length  of  the  vessel,  and 
across  to  about  one- half  of  the  breadth 80 

7.  Legs  short  in  proportion  to  size,  the  bones  fine,  the  joints  firm 8 

8.  Skin  yellow,  soft,  and  elastic,  and  covered  with  soft,  close,  woolly 

hair _ 5 

9.  Color,  red  of  any  shade,  brown  or  white,  or  a  mixture  of  these,  each 

color  being  distinctly  defined 8 

10.  Average  live  weight,  in  full  milk,  about  10  hundredweight 8 

1 1 .  Gfeneral  appearance,  including  style  and  movement 10 

12.  Escutcheon  large  and  fine  development *. 3 

Perfection 100 

Scale  of  points  for  Ayrshire  bull;  adopted  February  21,  1889. 

The  points  desirable  in  the  female  are  generally  so  in  the  male,  but  must,  of 
course,  be  attended  with  that  masculine  character  which  is  inseparable  from  a 
strong  and  vigorous  constitution.  Even  a  certain  degree  of  coarseness  is  admis- 
sible; but  then  it  must  be  so  exclusively  of  masculine  description  as  never  to  be 
discovered  in  a  female  of  his  get. 

1.  The  head  of  the  bull  may  be  shorter  than  that  of  the  cow,  but  the  frontal 

bone  should  be  broad,  the  muzzle  good  size,  throat  nearly  free  from 
hanging  folds-,  eyes  full.  The  horns  should  have  an  upward  turn, 
with  sufficient  size  at  the  base  to  indicate  strength  of  constitution  ...       10 

2.  Neck  of  medium  length,  somewhat  arched,  and  large  in  those  muscles 

which  indicate  power  and  strength 10 

8.  Fore  quarters:  Shoulders  close  to  the  body,  without  any  hollow  space 
behind;  chest  broad,  brisket  deep  and  well  developed,  but  not  too 
large 7 
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Points. 

4.  Back  short  and  straight;  spine  sufficiently  defined,  bnt  not  in  the  same 

degree  as  in  the  cow;  ribs  well  sprung,  and  body  deep  in  the  flanks. .  10 

5.  Hind  quarters  long,  broad,  and  straight;  hip  bones  wide  apart;  pelvis 

long,  broad,  and  straight;  tail  set  on  a  level  with  the  back;  thighs 

deep  and  broad 10 

6.  Scrotam  large,  with  well-developed  teats  in  front 7 

7.  Legs  short  in  proportion  to  size,  joints  firm.    Hind  legs  well  apart, 

and  not  to  cross  in  walking 5 

8.  Skin  y^ow^,  soft,  elastic,  and  of  medium  thickness 10 

9.  Color,  red  of  any  shade,  brown  or  white,  or  a  mixture  of  these,  each 

color  being  distinctly  defined 3 

10.  Average  live  weight  at  maturity,  about  1 ,500  pounds 10 

11.  General  apx>earance,  including  style  and  movement 15 

12.  Escutcheon  large  and  fine  development 8 

Perfection 100 

BROWir  SWISS  BRISBDBRS'  ASBOCLA.TION. 
Scale  of  pointa  adopted  for  Swiss  cattle. 

FOR  COWS. 

1.  Head  medium  size  and  rather  long 3 

3.  Face  dished,  broad  between  the  eyes  and  narrow  between  the  horns 3 

3.  Ears  of  a  deep  orange  color  within 1 

4.  Nose  black,  square,  and  with  the  mouth  surrounded  by  a  light,  meal- 

colored  band;  tongue  black 2 

5.  Eyes  full  and  placid —  1 

6.  Horns  rather  short,  flattish,  and  regularly  set,  with  black  tips 5 

7.  N  ock  straight ,  rather  long,  and  not  too  heavy  at  shoulders • 4 

8.  Chest  broad  and  deep ; —  4 

9.  Back  level  to  the  setting  on  of  the  tail  and  broad  across  the  loin 6 

10.  Barrel  hooped,  broad  and  deep  at  the  flank 8 

11.  Hips  wide  apart,  rump  long  and  broad 4 

12.  Thighs  wide,  with  heavy  quarters 4 

13.  Legs  short  and  straight,  with  good  hoofs 4 

14.  Tail  slender,  pliable,  not  too  long,  with  good  switch 4 

15.  Hide  thin  and  movable 8 

16.  Color  shades  from  dark  brown  to  light  brown,  and  at  some  seasons  of 

the  year  gray;  slight  splashes  of  white  near  udder  not  objectionable ; 

light  stripe  along  the  back 6 

17.  Hair  between  horns  light,  not  reddish;  hair  on  inside  of  ears  light.    (No 

points. ) 

18.  Fore  udder  full  in  form  and  carried  up,  reaching  far  forward  on  the 

abdomen 10 

19.  Hind  udder  not  too  deeply  hung,  full  in  form  and  well  up  behind 10 

20.  Teats  rather  large,  set  well  apart  and  hanging  straight  down 5 

21.  Milk  veins  prominent 4 

22.  Escutcheon,  high  and  broad  and  full  in  thighs 7 

23.  Disi)06ition  quiet  and  good  natured 4 

Perfection 100 

In  judging  bulls  and  heifers  omit  Nos.  14,  15,  and  16,  and  for  color  they  should 
be  dark  brown. 
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AMERICAN  DBVON  CATTLE  CLUB. 

Scale  of  points  for  Devon  cattle ;  adopted  at  third  annual  meeting  of  dnb^ 
Chicago,  November  11,  1886. 

FOR  COWS. 

Points. 

1.  Head  moderately  long,  with  a  broad,  indented  forehead,  tapering  con- 

siderably toward  the  nostrils;  the  nose  of  a  flesh  color,  nostrils  high 
and  open,  the  jaws  clean,  the  eye  bright,  lively,  and  prominent,  and 
surrounded  by  a  flesh-colored  ring,  throat  clean,  ears  thin,  the  expres- 
sion gentle  and  intelligent;  horns  matching,  spreading,  and  gracefully 
turned  up,  of  a  waxy  color,  tipped  with  a  darker  shade 8 

2.  Neck,  upper  line  short,  fine  at  head,  widening  and  deep  at  withers,  and 

strongly  set  to  the  shoulders 4 

3.  Shoulders  fine,  flat,  and  sloping,  with  strong  arms  and  firm  joints 4 

4.  Chest  deep,  broad,  and  somewhat  circular  in  character 8 

6.  Ribs  well  sprung  from  the  backbone,  nicely  arched,  deep,  with  flanks 

fully  developed 8 

6.  Back  straight  and  level  from  the  withers  to  the  setting  on  of  the  Uul, 

loin  broad  and  full,  hips  and  rump  of  medium  width  and  on  a  level 
with  the  back 16 

7.  Hind  quarters  deep,  thick,  and  square 8 

8.  Udder  not  fleshy,  coming  well  forward  in  line  with  the  belly  and  well 

up  behind ;  teats  moderately  large  and  squarely  placed 20 

0.  Tail  well  set  on  at  a  right  angle  with  the  back,  tapering  with  a  switch 

of  white  or  roan  hair  and  reaching  the  hocks 3 

10.  Legs  straight,  squarely  placed  when  viewed  from  behind,  not  to  cross 

or  sweep  in  walking;  hoof  wen  formed 4 

11.  Skin  moderately  thick  and  mellow,  covered  with  an  abundant  coat  of 

rich  hair  of  a  red  color;  no  white  spot  admissible,  except  the  udder 8 

12.  Size,  minimum  weight  at  3  years  old,  1,000  pounds 2 

13.  General  appearance  as  indicated  by  stylish  and  quick  movement,  form, 

constitution,  and  vigor,  and  the  under  line  as  nearly  as  possible  par- 
allel with  the  line  of  the  back 8 

Perfection 100 

FOR  BULLS. 

1.  Head  masculine,  full  and  broad,  tapering  toward  the  nose,  which  should 

be  flesh-colored;  nostrils  high  and  open;  muzzle  broad;  eyes  full  and 
placid  and  surrounded  with  flesh-colored  ring;  ears  of  medium  size  and 
thickness;  horns  medium  size,  growing  at  right  angles  from  the  head, 
are  slightly  elevated,  waxy  at  the  base,  tipped  with  a  darker  shade. . .       10 

2.  Cheek  full  and  broad  at  root  of  tongue;  throat  clean 2 

3.  Neck  of  medium  length  and  muscular,  widening  from  the  head  to  the 

shoulders  and  strongly  set  on 4 

4.  Shoulders  fine,  fiat,  sloping,  and  well  fleshed;  arms  strong  with  firm 

joints 6 

5.  Chest  deep,  broad,  and  somewhat  circular 10 

6.  Ribs  well  sprung  from  the  backbone,  nicely  arched,  deep,  with  flanks 

fully  developed 10 

7.  Back  straight  and  level  from  the  withers  to  the  setting  on  of  the  tail; 

loin  broad  and  full;  hips  and  rump  of  medium  width  and  on  a  leyel 
I  with  the  back 20 

8.  Hind  quarters  deep,  thick,  and  square. 12 
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Points. 
9.  Tail  well  set  on  a  right  angle  with  the  back,  tapering,  with  a  switch  of 

white  or  roan  hair  and  reaching  the  hocks 2 

10.  Legs  short,  straight,  and  squarely  placed  when  viewed  from  behind,  not 

to  cross  or  sweep  in  walking;  hoof  well  formed 4 

11.  Skin  moderately  thick  and  mellow,  covered  with  an  abundant  coat  of  rich 

hair  of  a  red  color;  no  white  spot  admissible  x\nless  around  the  purse.         8 

12.  Size,  minimum  weight  at  8  years  old,  1,400  pounds 4 

18.  G^eral  appearance,  as  indicated  by  stylish  and  quick  movement,  form, 

constitution,  and  vigor,  and  the  under  line  as  nearly  as  possible  parallel 
with  the  line  of  the  back 8 

Perfection 100 

DXn?CH   BELTED  CATTLE   ASSOCIATION. 

Scale  of  points  adopted  for  Dutch  Belted  cattle. 

FOR  cows. 

Points. 

1.  Body:  Color,  black,  with  clearly  defined  continuous  white  belt;  the  belt 

to  be  of  medium  width,  beginning  behind  the  shoulder  and  extending 
nearly  to  the  hips 8 

2.  Head:  Comparatively  long  and  somewhat  dishing,  broad  between  the 

eyes;  poll  prominent;  muzzle  fine;  dark  tongue 6 

8.  Eyes  black,  full,  and  mild;  horns  long  compared  with  their  diameter. . .  -      4 

4.  Keck  fine  and  moderately  thin,  and  should  harmonize  in  symmetry 

with  the  head  and  shoulders. . 6 

5.  Shoulders  fine  at  the  top,  becoming  deep  and  broad  as  they  extend 

backward  and  downward,  with  a  low  chest 4 

^  Barrel  large  and  deep,  with  well- developed  abdomen;  ribs  well  rounded 

and  free  from  fat 10 

7.  Hips  broad,  and  chine  level,  with  full  loin 10 

8.  Rump  high,  long,  and  broad 6 

9.  Hind  qtiarters  long  and  deep,  rear  line  incurving;  tail  long,  slim,  taper- 

ing to  a  full  switch 8 

10.  Legs  short,  clean,  standing  well  apart 8 

11.  Udder  large,  well-developed  front  and  rear;  teats  of  convenient  size 

and  wide  apart;  mammary  veins  large,  long,  and  crooked,  entering 
large  orifices 20 

12.  Escutcheon - 2 

18.  Hair  fine  and  soft;  skin  of  moderate  thickness,  of  a  rich  dark  or  yellow 

color 8 

14.  Quiet  disposition  and  free  from  excessive  fat 4 

15.  General  condition  and  apparent  constitution 6 

Perfection 100 

FOE  BULLS. 

The  scale  of  points  for  males  shall  be  the  same  as  those  given  for  females,  except 
that  Ko.  11  shall  be  omitted  and  the  bull  credited  10  points  for  size  and  wide 
spread  placing  of  rudimentary  teats,  5  points  additional  for  development  of 
flhoolder,  and  5  points  additional  for  perfection  of  belt. 
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AMERICAN  GXTEBNSET  QATTLE  CLUB. 
Scale  of  points  adopted  for  Gkiemaey  oatUa. 

FOR  cows. 

Quality  of  mi7Ar,  SO  paints :  Points. 

Skin  deep  yellow  in  ear,  .on  end  -of  bone  of  tail,  at  base  ot  horn,  on 

ndder,  teats,  and  body  generally 20 

Skin  loose,  mellow,  with  fine,  soft  hair 10 

Quantity  and  duration  of  flaw,  40  paints : 

Escntcheon  wide  on  thighs,  high  and  broad,  with  tiiigh  ovals 10 

Milk  veins  long  and  prominent 6 

Udder  full  in  front 6 

Udder  full  and  well  up  behind 8 

Udder  large,  but  not  fleshy 4 

Udder  teats  squarely  placed 4 

Udder  teats  of  good  size 3 

Size  and  substance,  16 points: 

Size  for  the  breed 5 

Not  too  light  bone 1 

Barrel  round  and  deep  at  flank ..  4 

Hips  and  loins  wide 2 

Rump  long  and  broad 2 

Thighs  and  withers  thin 2 

Symmetry,  14  points : 

Back  level  to  setting  on  of  tail 3 

Throat  clean,  with  small  dewlap 1 

Legs  not  too  long,  with  hocks  well  apart  in  walking 2 

Tail  long  and  thin 1 

Horns  curved  and  not  coarse 2 

Head  rather  long  and  fine,  with  quiet  and  gentle  expression 8 

General  appearance • 2 

Perfection 100 

For  bulls,  deduct  20  counts  for  udder;  for  heifers,  deduct  20  counts  for  ndder. 

HOLSTEIK-FBISSIAV  ASSOCIATIOK  OF  AKSBIOA. 

Scale  of  points  with  a  ujiiform  eystem  of  discredits. 

Note.— The  items  of  descriptioo  foUowinff  each  bead  of  the  scale  should  be  passed  upon  sep- 
arately and  the  amount  of  discredit  marked  down  on  the  margin.  The  nniform  discredits  to  be 
cdven  are  noted  under  each  full  description.  Y.  s.  means  very  slight  deficiency;  s.,  slight;  dl, 
marked;  v.  m.,  very  marked;  e.,  extreme.  The  dliferenee  between  the  sum  cl  such  diseredtti 
and  100  will  be  the  standard  of  the  animal  by  this  scale. 

FOR  COWS. 
Discredits: 

Head—  Points. 

Decidedly  feminine  in  appearance i 

Fine  in  contour } 

Discredit,  v.s.  i,  s.  i,  m.  \,  v.m.  f ,  e.  1. 
Forehead- 
Broad  between  the  eyes i 

Dishing J 

Discredit,  v.s.  i,  s.  i,  m.  \,  v.m.  J,  e.  1. 
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D^«credtY8— Continued. 
Face— 

Of  medium  length _ 

Clean  and  trim,  especially  under  the  eyes,  showing  facial  veins 

The  bridge  of  the  nose  straight.  _ 

The  muzzle  broad 

Discredit,  s.  i,  m.  i,  e.  i. 
Ears— 

Of  medium  size 

Of  fine  texture 

The  hair  plentiful  and  soft 

The  secretions  oil,  and  abundant 

Discredit,  m.  \,  e.  i. 
Eyes- 
Large  

Full 

Mild 

Bright 

Discredit,  s.  I,  m.  i,e,  i. 
Horns- 
Small 

Tapering  finely  toward  the  tips 

Set  moderately  narrow  at  base 

Oval 

Inclining  forward 

Well  bent  inward 

Of  fine  texture 

In  appearance,  waxy 

Discredit,  m.  i,  e.  i. 
Neck- 
Long 

Fine  and  clean  at  juncture  with  the  head 

Free  from  dewlap 

Evenly  and  smoothly  joined  to  shoulders 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e,  1. 
Sbonlders — 

Slightly  lower  than  hips 

Fine  and  even  over  tops 

Moderately  broad  and  full  at  sides 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  |,  e.  1. 
Chest— 

Of  moderate  depth  and  lowness 

Smooth  and  moderately  full  in  the  brisket 

Full  in  the  foreflanks  (or  through  at  the  heart) 

Discredit,  v.  s.  i,  si.  i,  m.  1,  v.  m.  14,  e.  2. 
Crops- 

Moderately  full 

Discredit,  v.  s.  i,  s.  4,  m.  f ,  v.  m.  1^,  e.  2. 
Chine- 
Straight 

Broadly  developed 

Open 

Discredit,  v.  s,  i,  s.  i,  m.  1,  v,  m.  f,  e.  1. 
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Discredits — Contmned. 

Barrel—  Points. 

Of  wedge  shape "] 

Well  rounded [         ^ 

With  a  large  abdomen — j 

Trimly  held  np  (in  judging  the  last  item  age  must  bo  considered)  J 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Loin  and  hips- 
Broad 

Level  or  nearly  level  between  hook  bones 

Level  and  strong  laterally 

Spreading  from  chine  broadly  and  nearly  level 

Hook  bones  fairly  prominent 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  },  e.  1. 
Rump — 

Long 

High 

Broad,  with  roomy  pelvis 

Nearly  level  laterally 

Comparatively  full  above  the  thurl 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Thurl— 

High ' -I 

Broad j 

Discredit,  v.  s.  i,  s.  i,  m.  1,  v.  m.  1^,  e.  2. 
Quarters- 
Deep  

Straight  behind _ 

Roomy  in  the  twist 

Wide  and  moderately  full  at  the  sides 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Flanks- 
Deep 

Comparatively  full 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f,  e.  1. 
Legs— 

Comparatively  short 

Clean  and  nearly  straight 

Wide  apart 

Firmly  and  squarely  set  under  the  body 

Feet  of  medi um  size,  round ,  solid  and  deep 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Tail- 
Large  at  base ,  setting  well  back 

Tapering  finely  to  switch 

The  end  of  the  bone  reaching  to  hocks  or  below 

The  switch  full 

Discredit,  s.  i,  m.  i,  e.  i. 
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Discredits — Contintied. 

Hair  and  handling—  Pointa. 

Hair  healthful  in  appearance 

Fine,  soft,  and  furry 

The  skin  of  medium  thickness  and  loose 

Mellow  under  the  hand 

The  secretions  oily,  abundant,  and  of  a  rich  brown  or  yellow 

color 

Discredit,  v.s.  i,  s.  i,  m.  1,  v.  m.  li,  e.  2. 
Mammary  veins — 

Very  large 

Very  crooked  (age  must  be  taken  into  consideration  in  judging 

of  size  and  crookedness) 

Entering  very  large  or  numerous  orifices 

Double  extension 

With  special  developments,  such  as  branches,  connections,  etc..  J 
Discredit,  v.s.  i,  s.  i,  m.  1,  v.  m.  U,  e.  2. 
Udder  and  teats — 

Very  capacious 

Very  flexible 

Quarters  even 

Nearly  filling  the  space  in  the  rear  below  the  twist  and  extend- 
ing well  forward  in  front 

Broad  and  well  held  up 

Teats  well  formed,  wide  apart,  plumb,  and  of  convenient  size.,  j 
Discredit,  v.s.  i,  s.  i,  m.  1,  v.  m.  li,  e.  2. 
Eecntcheon— 

Largest 1  B 

Finest / 

Discredit,  v.s.  i,  s.  1,  m.  2,  v.  m.  8,  e.  4.  

Perfection lOO 

General  vigor — 
For  deficiency,  inspectors  shall  discredit  from  the  totals  received  not  to  exceed  S 
points. 

Discredit,  v.s.  1,  s.  2,  m.  3,  v.  m.  5,  e.  8. 
General  symmetry  and  fineness — 
For  deficiency,  inspectors  shall  discredit  from  the  total  received  not  to  exceed  S 
points. 

Discredit,  v.  s.  1,  s.  2,  m.  3,  v.  m.  5,  e.  8. 
General  style  and  bearing— 
For  deficiency,  insx>ectors  shall  discredit  from  the  total  received  not  to  exceed  8 
points. 

Discredit,  v.  s.  1,  s.  2,  m.  8,  v.  m.  5,  e.  8. 
Credits  for  excess  of  requirement  in  production — 
A  cow  shall  be  credited  one  point  in  excess  of  what  she  is  otherwise  entitled  to 
for  each  and  every  8  per  cent  that  her  milk  or  butter  record  exceeds  the  mini- 
mnm  requirement. 
In  scaling  for  the  Advanced  Register,  defects  caused  solely  by  age  or  by  accident,, 
or  by  disease  not  hereditary,  shall  not  be  considered;  but  in  scaling  for  the  show 
ring  such  defects  shall  be  considered  and  duly  discredited. 

A  cow  that  in  the  judgment  of  the  examiner  will  not  reach,  at  full  age,  in  milk- 
ing condition  and  ordinary  flesh,  1,000  pounds,  live  weight,  shall  be  disqualified 
for  entry  in  the  Advanced  Register. 

No  cow  shall  be  received  to  the  Advanced  Register  that,  with  all  credits  due» 
her,  will  not  scale,  in  the  judgment  of  the  examiner,  at  least  75  i>oints. 
10317 13 
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FOR  BULLS. 


Diwcredits  : 
Head- 
Showing  fall  vigor 

Elegant  in  contour 

Discredit,  v.  s.  |,  s.  i,  m.  i,  v.m.  f ,  o.  1. 
Forehead — 

Broad  between  the  eyee 

Dishing 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Face— 

Of  medinm  length 

Clean  and  trim,  ei^^ecially  under  eyes 

The  bridge  of  the  nose  straight 

The  mnzzle  broad 

Discredit,  b.  i,  m.  h  «•  h 
Ears— 

Of  medium  size 

Of  fine  texture 

The  hair  plentiful  and  soft 

The  secretions  oily  and  abundant 

Discredit,  m.  i,  e.  i. 
Eyes- 
Large .• 

FuU 

Mild.'L 

Bright 

Discredit,  s«  i,  m.  i,  e.  i. 
Horns- 
Short  

Of  medium  size  at  base 

Gradually  diminishing  toward  tips 

Oval 

Inclining  forward ^ 

Moderately  curved  inward 

Of  fine  texture 

la  appearaiice  wvoy 

Discredit,  m.  i,  e.  i. 
Neck- 
Long  i 

Finely  crested  <if  animal  is  mature) 

Fine  and  clean  at  juncture  with  the  head 

Nearly  free  from  dewlap 

Strongly  and  smoothly  joined  to  ahoiddeni 

Diaoredit,  v.  s.  ^,  t.  i,  m«  h  ▼•  m-  f  i  «•  1* 
Shoulders— 

Of  medium  height 

Of  medium  thickness  and  smoo^ly  rounded  at  tops  . 

Broad  Mid  full  at  sides 

Smooth  over  front 

Discredit,  v.  s.  i,  e.  i,  m.  i,  v.  m.  f ,  e.  1. 
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Discredits— Contmned. 

Chest- 
Deep  and  low 

Well  filled  and  smooth  in  the  brisket * 

Broad  between  the  forearms 

Full  in  the  f orefianks  (or  through  at  the  heart) 

Discredit,  v.  s.  i,  s.  i,  m.  1,  v.  m.  H,  e,  2. 

Crops— 

Comparatively  full « 

Nearly  level  with  the  shoulders 

Discredit,  v.  s.  i,  s.  i,  m.  1,  t.  m»  1^,  e.  2. 

Chine- 
Straight - 

Broadly  developed 

Open.  .- 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 

Barrel- 
Well  rounded 

With  large  abdomen 

Strongly  and  trimly  held  up  >. 

Diflcredii,  v.s.  ^,  a.  i,  m*  1,  v.  m.  1^,  e.  2. 

Loin  and  hips— 

Broad 

Level  or  nearly  level  between  hook  bones 

Level  and  strong  laterally 

Spreading  from  the  chine  broadly  and  nearly  level . 

The  hook  bones  fairly  prominent : 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  t,  e.  1. 

Romp- 
Long 

Broad 

High..-_ 

Nearly  level  laterally 

Comparatively  full  above  the  thurl 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.m.  f ,  e.  1. 

Thurl— 

High 

Broad 

Discredit,  v.  s.  i,  s.  i,  m.  1,  v.m.  1^,  a  2, 

Quarters— 

I>e«P 

Broad . 

Straight  behind 

Wide  and  fuU  at  sides 

Open  and  well  arched  in  the  twist 

Discredit,  v.  s.  i,  s.  i,  m.  i,  v.  m.  f ,  e.  1. 
Flanks— 

Deep 

Full 

Discredit, V. s.  i,  s.  i,  m.  i,  v.m.  f,  e.  1. 


Ptolnts. 
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Discredits — Continued. 

Legs—  Painta. 

CJomparatively  short. 

Clean  and  nearly  straight , 

Wide  apart 

Firmly  and  fairly  set  nnder  the  body i 

Arms  wide,  strong,  and  tapering | 

Feet  of  medinm  size,  round,  solid,  and  deep J 

Discredit,  V.  s.  i,  s.  i,  m.  i,  v.m.  f,  e.  1. 
Tail- 
Large  at  base,  the  setting  well  back 

Tapering  finely  to  switch 

The  end  of  the  bone  reaching  to  hocks  or  below 

The  switch  full 

Discredit,  s.  i,  m.  i,  e.  i. 
Hair  and  handling- 
Hair  healthful  in  appearance 

Fine,  soft,  and  furry 

Skin  of  medium  thickness  and  loose 

Hellow  under  the  hand 

The  secretions  oily,  abundant,  and  of  a  rich  brown  or  yellow 

color 

Discredit,  V. s.  i,  s.  i,  m.  1,  v.m.  1^,  e.  2. 
Mammary  veins- 
Large 

Full--.- 

Entering  large  or  numerous  orifices 

Double  extension 

With  special  developments,  such  as  forks,  branches,  connections* 

etc 

Discredit, V. s.  i,  s.  i,  m.  1,  v.m.  li,  e.  2. 
Rudimentary .  teats- 
Large ) 

Well  placed J 

Discredit, V. s.  i,  s.  i,  m.  i,  v.m.  f,  e.  1. 
Escutcheon — 

Largest ) 

Finest { 

Discredit,  v.  s.  i,  s.  1,  m.  2,  v.  m.  8,  e.  4. 

Perfection 100 

General  vigor— 
For  deficiency  inspectors  shall  discredit  from  the  total  received  not  to  exceed  8 
points. 

Discredit,  v.  s.  1,  s.  2,  m.  3,  v.  m.  5,  e.  8. 
General  synmietry  and  fineness— 
For  deficiency  inspectors  shall  discredit  from  the  total  received  not  to  exceed  8 
points. 

Discredit,  v.  s.  1,  s.  2,  m.  3,  v.  m.  5,  e.  8. 
General  style  and  bearing— 
For  deficiency  inspectors  shall  discredit  from  the  total  received  not  to  exceed  8 
points. 

Discredit,  v.s.  1,  s.2.  m.3,  v.m. 5,  e.8. 
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Credits  for  offspring— 
A  bull  shall  be  credited  1  point  in  excess  of  what  he  is  otherwise  entitled  to  for 
each  and  every  animal  of  which  he  is  sire  actually  entered  in  the  Advanced 
Register,  not  to  exceed  10  in  number. 

In  scaling  for  the  Advanced  Register  defects  caused  solely  by  age,  or  by  acci- 
dent, or  by  disease  not  hereditary  shall  not  be  considered.  But  in  scaling  for 
tiie  show  ring  such  defects  shall  be  considered  and  duly  discredited. 

A  bull  that,  in  the  judgment  of  the  examiner,  will  not  reach  at  full  age,  and 
in  good  flesh,  1,800  poands,  live  weight,  shall  be  disqualified  for  entry  in  the 
Advanced  Register. 

No  bull  shall  be  received  to  the  Advanced  Register  that,  with  all  credits  due 
him,  will  not  scale,  in  the  judgment  of  the  examiner,  at  least  80  points. 

AMERICAN   JERSE7   CATTLE   CLUB. 
Scale  of  points  adopted  at  the  annual  meeting  held  May  6,  1885. 

FOR  COWS. 

Points. 

1.  Head  small  and  lean;  face  dished,  broad  between  the  eyes  and  narrow 

between  the  horns 2 

2.  Eyes  full  and  placid;  horns  small,  crumpled,  and  amber  colored 1 

8.  Neck  thin,  rather  long,  with  clean  throat,  and  not  heavy  at  the  shoul- 
ders    8 

4.  Back  level  to  the  setting  of  the  tail 1 

5.  Broad  across  the  loin 6 

6.  Barrel  long,  hooped,  broad  and  deep  at  the  flank 10 

7.  Hips  wide  apart;  rump  long 10 

8.  Legs  shor  t 3 

9.  Tail  fine,  reaching  the  hocks,  with  good  switch 1 

10.  Color  and  mellowness  of  hide;  inside  of  ears  yellow 5 

11.  Fore  udder  full  in  form  and  not  fleshy 18 

12.  Hind  udder  full  in  form  and  well  up  behind 11 

18.  Teats  rather  large,  wide  apart,  and  squarely  placed 10 

14.  Milk  veins  prominent 5 

15.  Disposition  quiet 5 

16.  General  apx>earance  and  apparent  constitution 10 

Perfection 100 

In  jadging  heifers  omit  Nos.  11, 12,  and  14. 

FOR  BULLS. 

The  same  scale  of  points  shall  be  used  in  judging  bulls,  omitting  Nos.  11, 12, 
and  14,  and  making  due  allowance  for  masculinity;  but  when  bulls  are  exhibited 
with  their  progeny,  in  a  separate  class,  add  30  points  for  progeny. 

RED  POLLS. 

The  "standard  description"  of  Red  Polled  cattle. 

[Note.— The  Red  Polled  Cattle  Club  of  America  having  adopted  no  scale  of  points  for  judg- 
ing animals  of  the  breed,  the  following  ''standard  description"  is  published  instead,  being 
taken  from  the  introduction  to  Volume  I  of  the  Bed  Polls  Herd  Book.] 

ESSENTIALS. 

Color,  red.  The  tip  of  the  tail  and  udder  may  be  white.  The  extension  of  the 
white  of  the  udder  a  few  inches  along  the  inside  of  the  flank,  or  a  small  white 
BDot,  or  mark,  on  the  under  part  of  the  belly  by  the  milk  veins,  shall  not  be  held 
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to  disqualify  an  animal  whose  sire  and  dam  form  part  of  an  estabUahed  herd  ot 
the  breed  or  answer  all  other  essentials  of  this  ''standard  description.** 
Form:  There  shonld  be  no  horns,  slogs,  or  alxBrtive  horns. 

POINTS  OP  A  SUPEBIOB  ANDCAL. 

Color,  a  deep  red,  with  ndder  of  the  same  color,  bat  the  tip  of  the  tail  may  be 
white;  nose  not  dark  or.clondy. 

Form:  A  neat  head  and  throat;  a  fnll  eye;  a  tnft  or  crest  of  hair  shonld  bang 
over  the  forehead;  the  frontal  bones  i^oold  begin  to  contract  a  little  aboye  the 
eyes  and  shonld  terminate  in  a  comparatiyely  narrow  prominence  at  the  smnmit 
of  the  head. 

In  all  other  particnlars  the  commonly  accepted  points  of  a  superior  animal  are 
to  be  taken  as  applying  to  the  Bed  Polled  cattle. 

SHORTHOBira 

Scale  of  points  for  judc;ing  Shorthom  cattle. 

[Note.— The  American  Shorthorn  Breeders'  AssociAtlon  has  adopted  no  scale  for  jndgiiigcst 
tie,  bat  the  following  has  been  established  by  the  Massachusetts  State  Board  of  Agricoltnre.] 

STBUCTUBAL  PODIT8  FOB  OOW8. 

Points. 

1.  Head  small,  lean,  and  bony,  tapering  to  the  muzzle 8 

2.  Face  somewhat  long,  the  fleshy  portion  of  the  nose  of  a  light,  delicate 

color 3 

8.  Eye  is  of  great  significance,  and  should  be  prominent,  bright,  and  clear, 
''prominent"  from  an  accumulation  of  ''adeps*'inthe  back  part  of 
its  socket,  which  indicates  a  tendency  to  lay  on  fat,  "bright^  as  an 
evidence  of  a  good  di8X)06ition,  '* clear''  as  a  guaranty  of  the  animal's 
health;  whereas  a  dull,  sluggish  eye  belongs  to  a  slow  feeder,  and  a 
wild,  restless  eye  betrays  an  unquiet,  fitful  temper 3 

4.  Horns  light  in  substance  and  waxy  in  color,  and  symmetrically  set  on 

head ;  the  ear  large,  thin,  and  with  considerable  action 1 

5.  Neck  rather  short  than  long,  tapering  to  the  head,  clean  in  the  throat, 

and  full  at  its  base,  thus  coyering  and  filling  out  the  points  of  the 
shoulders S 

6.  Chest  broad  from  point  to  point  of  the  shoulders,  deep  from  the  ante- 

rior dorsal  vertebra  to  the  flooi:  of  the  sternum,  and  both  round  and 
full  just  back  of  the  elbows,  sometimes  designated  by  the  phrase 
*' thick  through  the  heart."  These  are  unquestionably  the  most  im- 
portant points  in  every  animal,  as  cott8tituti<m  must  depend  on  tlieir 
perfect  development,  and  the  ample  room  thus  afforded  for  the  free 
action  of  the  heart  and  lungs 14 

7.  Briricot,  however  deep  or  projecting,  must  not  be  confounded  with 

capacity  of  chest,  for  though  a  very  attractive  and  selling  x>oint,  it  in 
reality  adds  nothing  to  the  space  within,  however  it  may  increase  the 
girth  without.  It  is,  in  fact,  nothing  more  nor  less  than  a  muscular 
adipose  substance,  attached  to  the  anterior  portion  of  the  sternum,  or 
breastbone,  and  thence  extending  itself  back.  This  form,  however, 
of  the  brisket  indicates  a  disposition  to  lay  on  fat  generally  through- 
out the  frame,  and  in  this  point  of  view  is  valuable 5 

8.  Shoulder,  where  weight,  as  in  the  Shorthorn,  is  the  object,  shonld  be 

somewhat  upright  and  of  good  width  at  the  points,  with  the  blade- 
bone  just  sufficiently  curved  to  blend  its  upper  portion  smoothly  with 
the  crops 4 

9.  Crops  must  be  full  and  level  with  the  shoulders  and  back,  and  is,  per- 

haps, one  of  the  most  difficult  i>oints  to  breed  right  in  a  Shorthorn. . .        B 
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Points. 
m  Bm±,  lciii»  and  hips  riMmM  be  broftd  aad  wide,  fansaDg  &  straight  and 
evoL  lind  from  the  neck  to  the  Etefe^Bir  on  of  tbti  tail,  the  bi]w  or  bnoka 

round  and  well  covered -         8 

11.  Ramps  laid  np  liigb,  with  plenty  of  fleeh  on  their  extremities 5 

13.  Pelvis  should  ho  large,  in^ealed  bj  the  width  of  the  hips  (as  ah^ad^r 

mentioned)  and  ^o  breadtit  of  the  twist 3  • 

13.  Twist  should  be  so  w^  filled  out  In  its  ''seam"  as  to  form  neartj  an 

even  aad  wide  plahi  between  the  thighs 3 

14.  Qnarters  long,  straight,  and  weB  devefoped  downwards 5 

Ilk  Carcass  rovmd,  the  ribs  nearlj  circtxlar  and  extending  well  back 4 

16.  Flanks  deep,  wide,  and  full  in  proportion  to  condition S 

17.  Legs  diort,  straight,  «»d  staadrng  sqtiare  with  the  body 3 

18.  Plates  of  tiie  iMSkj  strong,  and  thus  preserring  nearly  a  straight  nnder- 

hne 3 

If.  Tan  flat  and  broad  at  its  root,  but  fine  in  its  cord,  and  placed  high  up 

and  on  a  level  with  the  rumps d 

20.  Carriage  of  an  animal  gives  style  and  beauty;  the  walk  should  be 

square  and  the  step  quick,  the  head  up 3 

SI.  Quality.  On  this  the  thriftiness,  the  feeding  properties,  and  the  value 
of  the  animal  depend;  and  upon  the  touch  of  this  quality  rests,  in  a 
goodmeasure,  the  grazier's  and  the  butcher's  judgment.  If  the  ^'touch** 
be  good,  some  deficiency  of  form  may  be  excused;  but  if  it  be  hard 
and  stiff  nothing  can  compensate  for  so  unpromising  a  feature.  In 
raising  the  skin  from  the  body,  between  the  thumb  and  the  finger,  it 
should  have  a  soft,  flexible,  and  substantial  feel,  and  when  beneath 
the  outspread  hand  it  should  move  easily  with  it  and  under  it,  as 
though  resting  on  a  soft,  elastic,  cellular  substance,  which,  however, 
becomes  firmer  as  the  animal  ripens.  A  thin,  papery  skin  is  objec- 
tionable, more  especially  in  a  cold  climate '. _ 15 

22.  Coat  should  be  thick,  short,  and  mossy,  with  longer  hair  in  winter ;  fine, 

soft,  and  glossy  in  summer 3 

23.  Udder  pliable  and  thin  in  its  texture,  reaching  well  forward,  roomy 

behind,  and  the  teats  standing  wide  apart  and  of  convenient  size .8 

Perfection 100 

STRUCTURAL  POINTS  FOR  BULLS. 

As  regards  the  male  animal,  it  is  only  necessary  to  remark  that  the  points 
desirable  in  the  female  are  generally  so  in  the  male,  but  must,  of  course,  be 
attended  by  that  masculine  character  which  is  inseparable  from  a  strong,  vigor- 
ous constitution.  Even  a  certain  degree  of  coarseness  is  admissible,  but  then  it 
most  be  so  exclusively  of  a  masculine  description  as  never  to  be  discovered  in  the 
female  of  his  get. 

In  contradistinction  to  the  cow,  the  head  of  the  bull  may  be  shorter,  the  frontal 
bone  broader,  and  the  occipital  flat  and  stronger,  that  it  may  receive  and  sustain 
the  horn,  and  this  latter  may  be  excused  if  a  little  heavy  at  the  base  so  its  upward 
form,  its  quality  and  color  be  right.  Neither  is  the  looseness  of  the  skin  attached 
to  and  depending  from  the  under  jaw  to  be  deemed  other  than  a  feature  of  the 
sex,  provided  it  is  not  extended  beyond  the  bone,  but  leaves  the  gullet  and 
throat  clean  and  free  from  dewlap. 

The  upper  portion  of  the  neck  should  be  full  and  muscular,  for  it  is  an  indica- 
tion of  strength,  power,  and  constitution.  The  spine  should  be  strong,  the  bones 
of  the  loin  long  and  broad,  and  the  whole  muscular  system  wide  and  thoroughly 
developed  over  the  entire  frame. 
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ORGANIZATIONS  OF  BRSBDBRS  OF  PXJRB-BRISD  CATTLB  AND  AD- 
DRESSES OF  THEIR  SECRETARIES  FOR  THE  7EAR  1899. 

Ayrshire  Breeders'  Association,  C.  M.  Winslow,  Brandon,  Vt. 

Brown  Swiss  Breeders'  Association,  N.  S.  Fish,  Groton,  Conn. 

American  Devon  Cattle  Clnb,  L.  P.  Sisson,  Wheeling,  W.  Va. 

Dutch  Belted  Cattle  Association  of  America,  H.  B.  Richards,  Easton,  Pa. 

American  Guernsey  Cattle  Club,  W.  H.  Caldwell,  Peterboro,  N.  H. 

Holstein-Friesian  Association  of  America,  F.  L.  Houghton,  Brattleboro,  Vt 

American  Jersey  Cattle  Club,  J.  J.  Hemingway,  No.  8  West  Seventeenth  street, 
New  York,  N.  Y. 

American  Polled  Durham  Breeders'  Association,  J.  H.  Miller,  Mexico,  Ind. 

Red  Polled  Cattle  Club  of  America,  J.  McLain  Smith,  Dayton,  Ohio. 

American  Short  Horn  Breeders'  Association,  J.  H.  Pickrell,  Springfield,  111. 

American  Simmenthal  Herd  Book  Association,  John  Mayer,  No.  120  Broadway, 
New  York,  N.  Y. 
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FIFTY  DAIRY  RULES. 

Fifty  short,  practical  dairy  rules  which  should  be  observed  in  the 
production  and  handling  of  pure  milk  have  been  printed  bj^  the 
Department  on  large  cardboards  for  posting  in  stables  and  dairy  rooms 
and  widely  distributed  to  milk  producers.  These  rules  are  based 
on  matter  in  Farmers'  Bulletin  No.  63,  **  Care  of  Milk  on  the  Farm," 
which  was  prepared  in  the  dairy  division  and  sent  to  a  large  number 
of  creamery  and  cheese  factory  patrons  and  city  milk  producers. 
Some  creamery  and  dairy  associations  have  reprinted  the  rules  for 
distribution  in  their  neighborhoods,  and  the  dairy  commission  of  one 
State  issued  30,000  copies  for  the  dairymen  of  that  State.  The  demand 
for  these  rules  has  been  so  great  that  it  is  deemed  worth  while  to 
republish  them  in  this  report.     They  are  as  follows: 

THE   OWNER  AND   HIS  HELPERS. 

1.  Read  current  dairy  literature  and  keep  posted  on  new  ideas. 

2.  Observe  and  enforce  the  utmost  cleanliness  about  the  cattle, 
their  attendants,  the  stable,  the  dairy,  and  all  utensils. 

3.  A  person  suffering  from  any  disease,  or  who  has  been  exposed 
to  a  contagious  disease,  must  rem^cin  away  from  the  e>ows  and  the 
milk. 

THE   STABLE. 

4.  Keep  dairy  cattle  in  a  room  or  building  by  themselves.  It  is 
preferable  to  have  no  cellar  below  and  no  storage  loft  above. 

5.  Stables  should  be  well  ventilated,  lighted,  and  drained;  should 
have  tight  floors  and  walls  and  be  plainly  constructed. 

6.  Never  use  musty  or  dirty  litter. 

7.  Allow  no  strongly  smelling  material  in  the  stable  for  any  length 
of  time.  Store  the  manure  under  cover  outside  the  cow  stable  and 
remove  it  to  a  distance  as  often  as  practicable. 

8.  Whitewash  the  stable  once  or  twice  a  year.  Use  land  plaster  in 
the  manure  gutters  daily. 

9.  Use  no  dry,  dusty  feed  just  previous  to  milking;  if  fodder  is 
dusty,  sprinkle  it  before  it  is  fed. 

10.  Clean  and  thoroughly  air  the  stable  before  milking.  In  hot 
weather  sprinkle  the  floor. 

11.  Keep  the  stable  and  dairy  room  in  gpod  condition,  and  then 
insist  that  the  dairy,  factory,  or  place  where  the  milk  goes  be  kept 
equally  well. 
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THE  COWS. 

12.  Havo  the  herd  examined  at  least  twice  a  year  by  a  skilled  ve^ 
erinarian. 

13.  Promptly  remove  from  the  herd  any  animal  suspected  of  being 
in  bad  health  and  reject  her  milk.  Never  add  an  animal  to  the  herd 
until  certain  it  is  free  from  disease,  especially  tuberculosis. 

14.  Do  not  move  cows  faster  than  a  comfortable  walk  while  on  the 
way  to  place  of  milking  or  feeding. 

15.  Never  allow  the  cows  to  be  excited  by  hard  driving,  abuse,  loud 
talking,  or  unnecessary  disturbance;  do  not  expose  them  to  cold  or 
storm. 

16.  Do  not  change  the  feed  suddenly. 

17.  Feed  liberally,  and  use  only  fresh,  palatable  feed  stuffs;  in  no 
case  should  decomposed  or  moldy  material  be  used. 

18.  Provide  water  in  abundance,  easy  of  access,  and  always  pure; 
fresh,  but  not  too  cold. 

19.  Salt  should  always  be  accessible. 

20.  Do  not  allow  any  strong-flavored  food,  like  garlic,  cabbage,  and 
turnips,  to  be  eaten,  except  immediately  after  milking. 

21.  Clean  the  entire  body  of  the  cow  daily.  If  hair  in  the  region 
of  the  udder  is  not  easily  kept  clean  it  should  be  clipped. 

22.  Do  not  use  the  milk  within  twenty  days  b^ore  ealyiDg  nor 
within  three  to  ^re  days  afterwards. 

MILKINO. 

23.  The  milker  should  be  clean  in  all  respects;  he  should  not  use 
tobacco;  he  should  wash  and  dry  his  hands  just  before  milking. 

24.  The  milker  should  wear  a  clean  outer  garment,  used  only  when 
milking,  and  kept  in  a  clean  place  at  other  times. 

25.  Brash  the  udder  and  surrounding  parts  just  before  milking,  and 
wipe  them  with  a  clean,  damp  cloth  or  sponge. 

26.  Milk  quietly,  quickly,  cleanly,  and  thoroughly.  Cows  do  not 
like  unnecessary  noise  or  delay.  Commence  milking  at  exactly  the 
same  hour  every  morning  and  evening,  and  milk  the  cows  in  the 
same  order. 

27.  Throw  away  (but  not  on  the  floor,  better  in  the  gutter)  the 
first  few  streams  from  each  teat;  this  milk  is  very  watery  and  of  lit- 
tle value,  but  it  may  injure  the  rest. 

28.  If  in  any  milking  a  part  of  the  milk  is  bloody  or  stringy  or 
unnatural  in  appearance,  the  whole  mess  should  be  rejected. 

29.  Milk  with  dry  hands;  never  allow  the  hands  to  come  in  contact 
with  the  milk. 

30.  Do  not  allow  dog's,  cats,  or  loafei*s  to  be  around  at  milking 
time. 


Digitized  by 


Google 


PIPTKBNTH  AUNUAL   REPORT-  203 

81.  If  any  accident  occurs  by  which  a  pail  full  or  partly  full  of 
milk  become  dirty,  do  not  try  to  remedy  this  by  straining,  but  reject 
all  this  milk  and  rinse  the  pail. 

32.  Weigh  and  record  the  jnilk  given  by  each  cow,  and  take  a  sam- 
ple morning  and  night,  at  least  once  a  week,  for  testing  by  the  fat 
test. 

CARE   OF  MILK. 

33.  Remove  the  milk  of  every  cow  at  once  from  the  stable  to  a 
clean,  dry  room,  where  the  air  is  pure  and  sweet.  Do  not  allow  cans 
to  remain  in  stables  while  they  are  being  filled. 

34.  Strain  the  milk  through  a  metal  gauze  and  a  flannel  cloth  or 
layer  of  cotton  as  soon  as  it  is  drawn. 

35.  Aerate  and  cool  the  milk  as  soon  as  strained.  If  an  apparatus 
for  airing  and  cooling  at  the  same  time  is  not  at  hand,  the  milk  should 
be  aired  first.  This  must  be  done  in  pure  air,  and  it  should  then  be 
cooled  to  45  degrees  if  the  milk  is  for  shipment,  or  to  60  degrees  if 
for  home  use  or  delivery  to  a  tskctory, 

36.  Never  close  a  can  containing  wanu  milk  which  has  not  been 
aerated. 

37.  If  cover  is  left  off  the  can,  a  piece  of  cloth  or  mosquito  netting 
should  be  used  to  keep  out  insects. 

38.  If  milk  is  stored,  it  should  be  held  in  tanks  of  fresh,  cold  water 
(renewed  daily),  in  a  clean,  dry,  cold  room.  Unless  it  is  desired  to 
remove  cream,  it  should  be  stirred  with  a  tin  stirrer  often  enough  to 
prevent  forming  a  thick  cream  layer. 

39.  Keep  the  night  milk  under  shelter  so  rain  can  not  get  into  the 
cans.     In  warm  weather  hold  it  in  a  tank  of  fresh  cold  water. 

40.  Never  mix  fresh  warm  milk  with  that  which  has  been  cooled. 

41.  Do  not  allow  the  milk  to  freeze. 

42.  Under  no  circumstances  should  anything  be  added  to  milk  to 
prevent  its  souring.  Cleanliness  and  cold  are  the  only  preventives 
needed. 

43.  All  milk  should  be  in  good  condition  when  delivered.  This 
may  make  it  necessary  to  deliver  twice  a  day  during  the  hottest 
weather. 

44.  When  cans  are  hauled  far  they  should  be  full,  and  carried  in  a 
spring  wagon. 

45.  In  hot  weather  cover  the  cans,  when  moved  in  a  wagon,  with  a 
clean  wet  blanket  or  canvass. 

THE   UTENSILS. 

46.  Milk  utensils  for  farm  use  should  be  made  of  metal  and  have 
all  joints  smoothly  soldered.  Never  allow  them  to  become  rusty  or 
rough  inside. 
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47.  Do  not  haul  waste  products  back  to  the  farm  in  the  same  cans 
used  for  delivering  milk.  When  this  is  unavoidable,  insist  that  the 
skim  milk  or  whey  tank  be  kept  clean. 

48.  Cans  used  for  the  return  of  skim  milk  or  whey  should  be  emp- 
tied and  cleaned  as  soon  as  they  arrive  at  the  farm. 

49.  Clean  all  dairy  utensils  by  first  thoroughly  rinsing  them  in 
warm  water;  then  clean  inside  and  out  with  a  brush  and  hot  water 
in  which  a  cleaning  material  is  dissolved;  then  rinse  and  lastly  ster- 
ilize by  boiling  water  or  steam.     Use  pure  water  only. 

50.  After  cleaning,  keep  utensils,  inverted,  in  pure  air,  and  sun  if 
possible,  until  wanted  for  use. 
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MEAT  AND  MILK  INSPECTION  IN  SHANGHAI. 

The  following  communication  on  the  meat  and  milk  inspection  in 
Shanghai  has  kindly  been  furnished  this  Bureau  by  the  Surgeon- 
General  of  the  United  States  Navy: 

U.  S.  S.  MONOCACY, 

Shanghai,  China,  October  i,  1S97, 
Sib:  Through  the  courtesy  of  Drs.  Edward  Henderson  and  N.  Macleod,  of 
Shanghai,  and  the  kindness  of  Mr.  John  Christie,  inspector  of  markets,  I  was 
enabled  daring  the  months  of  Angnst  and  September,  1897,  to  make  a  complete 
investigation  of  the  abattoir,  markets,  and  dairies  of  Shanghai,  and  beg  to  sub- 
mit the  following  report  compiled  from  health  officers*  reports  and  my  own  ob- 
servations. In  the  hope  that  the  information  thus  gained  may  be  of  service  in 
protecting  the  health  of  the  men  and  officers  of  the  United  States  Navy,  when 
visiting  the  harbor  of  Shanghai. 
Very  respectfully, 

W.  J.  Blackwood, 
Passed  Assistant  Surgeon,  U,  S.  N. 
The  Surgeon-General  op  the  Navy. 


Anyone  who  has  held  a  public  office,  in  the  discharge  of  the  duties 
of  which  it  has  been  necessary  for  him  to  attempt  the  introduction 
of  reforms,  be  those  of  the  most  beneficial  character  for  the  public 
good  or  not,  knows  of  the  struggles  through  which  he  had  to  pass  in 
order  to  sway  public  opinion  his  way,  but  his  labors  are  but  infantile 
in  comparison  with  those  of  the  foreigner  who  attempts  to  draw  the 
Chinaman  out  of  his  rut  of  filth,  superstition,  and  conservatism,  and 
get  him  to  adopt  ideas  of  modern  hygiene  and  sanitation. 

Against  a  combination  of  these  two  powerful  forces  Dr.  Edward 
Henderson  fought  for  over  twenty  years  before  he  could  bring  the 
people  of  Shanghai  to  such  a  position  of  mind  that  they  were  willing 
to  take  steps  to  protect  themselves  against  the  great  dangers  from 
the  consumption  of  unhealthf ul  foods,  which  are  everywhere  so  prev- 
alent in  China. 

To  him  are  almost  entirely  due  the  present  abattoir,  market,  and 
dairy  systems,  which,  though  still  far  from  perfect,  are  yet  the  enter- 
ing wedge  to  greater  reforms,  and  confer  upon  the  foreign  community 
a  blessing  in  the  matter  of  healthful  food  supply  which  can  best  be 
appreciated  by  those  who  knew  the  old  order  of  things.  To  well 
understand  the  difficulties  and  dangers  to  be  overcome  to  gain  health- 
ful food  supply,  one  must  know  something  of  the  topographical 
divisions  of  the  foreign  and  Chinese  settlements  that  compose  the 
"cities"  of  Shanghai.     Following  along  the  course  of  the  Whang-poo 
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River  from  north  to  south,  we  first  come  to  Hongkew,  or  the  so-called  1 
'* American  concession;"  crossing  the  Soo-Chow  Creek  we  pass  into 
the  British  concession,  which  is  separated  from  the  French  concession 
on  the  south  by  the  Yang-king-pang  Creek.  These  concessions  oc- 
cupy the  nver  front  and  have  a  breadth  of  about  one  mile,  over 
which  territory  foreigners  hold  jarifidietion,  and  which  is  governed 
by  the  municipal  council. 

Surrounding  this  narrow  strip  are  the  Chinese  settlements,  and  to 
the  south  the  native  city  of  Shanghai.  To  the  west  of  Hongkew  the 
native  settlement  is  called  Li  Hongkew,  while  that  to  the  west  of  tiie 
British  concession  is  known  as  Pah-sien-jaoh,  and  it  is  with  these 
two  settlements  that  we  will  have  to  do,  as  they  are  the  sources  from 
which  the  largest  part  of  the  meat  and  milk  sapply  for  foreign  con- 
sumption in  Shanghai  is  drawn. 

Practically  all  of  the  cattle  which  come  to  the  markets  of  Shang- 
hai come  down  by  boat  from  the  country^  are  landed  at  a  small  set- 
tlement called  Jessfield,  and  from  there  are  taken  across  country  to 
Pah-sien-jaoh,  where  they  are  purchased  by  the  various  butchers  and 
at  their  convenience  sent  to  the  isolation  sheds  in  Hongkew,  and  thus 
they  may  remain  some  time  in  Pah-sien-jaoh.  This  part  of  the  settle- 
ment is  also  the  home  of  the  grease  shops  and  slaughterhouses  that 
supply  meat  to  the  lowest  class  of  Chinese,  who  oonsume  it  whether 
it  is  diseased  or  not.  If  any  animal  is  sick,  suspected  of  being  so, 
or  dies,  this  is  the  quarter  to  which  it  is  sent. 

Animals,  from  buffaloes  to  goats,  ponies,  or  donkeys,  are  all  utilized 
here.  To  give  one  an  idea  of  this  district  would  be  next  to  impossi- 
ble, for  to  get  that  one  must  visit  thie  place  on  a  warm  summer  day, 
when  the  air  is  reeking  with  the  vilest  stenches  and  the  ground  cov- 
ered with  the  worst  forms  of  decomposing  matter.  But  let  me  quote 
the  words  of  the  health  officer  of  Shanghai  in  a  report  on  the  subject, 
made  twenty-four  years  ago,  the  conditions  then  described  bein^ 
practically  the  same  as  those  existing  to-day: 

The  land  has  been  occupied  as  now  lor  some  ten  or  twelve  years,  and  diuiiis 
all  that  time  no  single  well-directed  effort  has  been  made,  either  by  draining, 
scaveDging,  or  building,  to  clean  or  to  improve  the  place.  The  result  is  not  diffi- 
cult to  imagine,  bat  to  be  realized  it  must  be  actually  seen. 

The  sheds,  boiHng-down  houses,  and  Blaiigbterhou8e0  are,  for  coovenieBoe'  sakey 
placed  in  close  proximity  to  one  another.  These,  with  very  few  exeeptioiis,  am 
huts  of  the  poorest  poaslble  description,  the  walla  constructed  of  bamboo  or  loose 
boardings,  the  floors  of  earth,  clay,  or  loos^y  laid  bricks. 

Drains  exist  in  name  only,  being  but  shallow  trenches  dng  in  the  earth  and 
terminating  either  in  the  soil  itself  or  in  stagnant  pools  in  the  Immediate  neigh- 
borhood of  the  sheds.  These  channels  are  filled  wiUi  the  refuse  and  seourhigs  of 
the  slaughter  and  boiling-down  bouses. 

The  contents  of  the  paunches  of  slaughtered  cattle,  mixed  with  dung  from  the 
stalls,  is  collected  in  heaps  and  suffered  to  remain  drying  in  the  sun  until  suck 
time  as  it  may  be  conveniently  disx>osed  of  for  manure. 

Tlie  filthy  surroundings  of  a  native  village,  over  which  no  foreign  supervision 
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hM  ever  been  exerdaed,  coniaibate  largely  to  the  objectionable  features  of  the 
place.  Besides  all  this>  rinderpest  has  prevailed,  extensively  and  with  little  abate- 
ment among  the  cattle  stalled  in  this  dej^t  tor  nearly  two  years  past,  and  without 
donbi  the  land  and  all  connected  with  it  is  tainted  beyond  hope  of  remedy  save 
through  the  li^pae  of  time. 

Seizures  of  diseased  meat  have  beai  both  frequent  and  extensive  dnring  the  past 
year,  and  I  have  no  hesitaticm  in  affirming  that  the  protection  whidi  the  public 
has  enjoyed  against  the  consnmption  of  the  flesh  of  animals  affected  with  the 
plague  has  been  mainly  due  to  the  activity  and  zeal  displayed  by  the  market 
inspector.  I  am  fully  aware  that  many  have  denied  any  risk  to  health  from 
the  use  of  soch  food,  and,  therefore,  from  a  wish  to  avoid  nseleas  controversy,  I 
have  hitherto  contented  myself  by  stating  that,  while  no  one  would  knowing^ 
eat  such  meat,  the  foreign  community  generally  will  require  the  governing 
body  to  use  all  poesil^e  diligence  to  prevent  its  introduction  into  the  pablic 
laarket    ♦    *    * 

It  is  practically  imposaible  to  distinguish  beef  takesi  from  the  carcasses  of  the 
diseased  cattle  from  that  which  has  been  obtained  from  perfectly  healthy  animals, 
and  it  is  obTio«dy  the  duty  of  the  governing  body  to  insure  that  all  cattle,  the 
flesh  of  which  is  destined  for  foreign  use,  shall  be  inspected  by  foreign  officers 
before  being  slftaghtered. 

Even  after  snch  reports  as  the  one  from  which  the  foregoing  is 
quoted,  it  took  twenty-one  yeiurs  before  public  opinion  and  the  muni- 
cipality could  be  stirred  up  to  the  point  of  having  a  public  slaughter- 
boose  aod  ttiOTCriigh  im^ieetian  of  all  eattle  slanghtered,  and  it  was 
not  until  1893  that  the  present  abattoir  was  completed  and  a  begin- 
ning made  to  get  a  reliable  supply  for  the  meat  markets  of  Shanghai. 

The  new  slaughterhouses,  which  are  situated  in  Uongkew,  are  in 
every  way  models  of  convenience  and  modern  sanitation,  and  fully 
supply  the  wants  of  the  community.  These  buildings  consist  of  com- 
modioas  bigh-studded  rooms  with  cemented  floors  and  walls,  admira- 
ble systems  of  drains  both  foir  eoHecting  the  blood  of  the  slaughtered 
animals  and  for  carrying  off  the  water  used  in  washing  and  cleansing 
the  place.  There  are  separate  rooms  for  the  slaughter  of  different 
kinds  of  aninuds,  and  each  room  is  complete  as  to  contrivances  for 
hanging  and  transporting  carcasses  and  also  as  regards  drains  and 
vater  supply.  In  oonnection  with  the  slauj^terhonse  proper  is  a 
qrstem  of  cattle  sheds,  in  which  cattle  are  kept  for  a  certain  length 
of  time  to  undergo  the  necessary  inspection  before  being  taken  to  the 
abattoir  to  be  slaughtered,  and  in  the  construction  of  these  sheds, 
which  will  accommodate  hundreds  of  head  of  cattle,  the  same  care 
and  regard  for  cleanliness  and  convenience  is  displayed  as  in  the 
other  buildings  of  the  system. 

Following  are  the  rules  governing  the  cattle  sheds  and  abattoir, 
which  win  explain  Aemselves: 

MUNICIPAL  XBATTOUU 

1.  Only  licensed  butchers  shall  be  allowed  to  bring  animals  for  slau^iter  to  the 
municipal  abattoir. 

2.  The  hours  of  slaughter  shall  be:  October  1  to  May  SI,  ftom  8  a.m. to  6  p.m.; 
imubl  to  Sapftemberd^,  from  6  a.m.  to  9  p.m. 
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8.  The  following  fees  will  be  charged  for  slaughtering:  Oxen,  10  cents  each; 
calves,  5  cents  each;  sheep,  5  cents  each ;  and  pigs,  5  cents  each. 

4.  No  animal  shall  be  idlowed  to  be  slaughtered  before  or  after  the  hours  men- 
tioned in  rule  2,  unless  the  butcher  has  received  a  special  permission  signed  by  the 
inspector,  and  for  which  the  following  additional  fees  will  be  charged:  Oxen,  10 
cents  each;  calves,  5  cents  each;  sheep,  5  cents  each;  and  pigs,  5  cents  each.  No 
hot  water  will  be  guaranteed  for  these  special  permits. 

5.  No  carcass  of  any  animal  will  be  permitted  to  leave  the  abattoir  until  it  has 
been  inspected  and  stamped. 

6.  All  ox  tongues  and  tails  shall  have  to  be  taken  to  the  branding  room  to  be 
branded,  for  which  a  charge  of  1  cent  for  each  tongue  and  tail  will  be  made. 

7.  Half  an  hour  after  the  time  stated  in  rule  2  will  be  given  the  killers  to  clean 
up  the  killing  booths,  after  which  the  lights  will  be  extinguished. 

8.  Butchers  or  their  coolies  must  cover  all  meats  with  a  clean  white  cloth  when 
taking  any  meats  through  the  streets  of  the  settlement;  this  rule  to  apply 
whether  the  meat  is  going  from  the  abattoir  to  the  shop  or  from  the  shop  to  the 
customer. 

9.  Coolies  in  charge  of  donkey  carts  or  other  vehicles  conveying  meats  shall  not 
sit  on  the  meats  while  in  transit. 

10.  All  wheelbarrows,  carts,  or  other  modes  of  conveyance  must  be  kept  in  a 
clean  state.  Any  dirty  conveyance  will  be  stopped  from  going  out  of  the  abat- 
toir until  cleaned  to  the  satisfaction  of  the  inspector. 

11.  Butchers  must  send  qualified  men  to  kill  their  animals,  for  at  no  time  will 
cruelty  to  animals  be  allowed  to  take  place. 

12.  All  animals  must  be  killed  within  the  places  allotted  for  the  purpose,  and 
not  in  the  open  parts  of  the  abattoir. 

13.  Any  butcher,  workman,  or  coolie  who  steals,  disobeys  orders,  or  otherwise 
breaks  any  of  these  rules  will  be  bound  to  appear  at  the  inspector's  office,  when 
the  inspector  shall  have  the  power  to  withdraw  his  license,  keep  him  outside  of 
the  cattle  sheds  and  abattoir  at  all  times,  or  otherwise  dispose  of  the  case  as  he 
may  think  best. 

14.  All  complaints  against  the  native  staff,  or  against  any  other  person  within 
the  abattoir,  to  be  made  at  the  inspector's  office,  when  the  complaint  will  be  duly 
considered  by  the  foreigner  in  charge  at  the  time. 

15.  No  nuisance  to  be  committed  within  the  slaughtering  booths,  but  only  in 
the  places  built  for  the  purpose. 

16.  A  fee  of  2  cents  per  ox  will  be  charged  the  grease  shopmen  and  hide  dealers 
for  water  used  by  them. 

17.  All  offal,  guts,  or  other  decomposing  parts  of  animals  killed,  to  be  removed 
the  same  day  as  slaughtering  takes  place.  The  inspector  shall  seize  and  dispose 
of  any  offal,  etc.,  which  he  considers  to  be  a  nuisance. 

18.  Qrease  shopmen,  when  taking  any  offal,  heads,  guts,  stomachs,  etc.,  from 
the  abattoir,  must  put  them  in  large  baskets  properly  covered  over  with  cloths 
60  that  anything  they  are  conveying  through  the  streets  may  not  seem  unsightly 
to  anyone  passing. 

CATTLE  SHEDS. 

1.  All  animals  to  be  slaughtered  for  local  supply  must  be  housed  at  the  munici- 
pal  cattle  sheds  at  least  twenty-four  hours  before  slaughter.  As,  however, 
animals  are  scarce  at  certain  seasons,  they  may  be  passed  for  slaughter  at  discre- 
tion of  inspector. 

2.  When  passed  for  slaughter  the  following  cattle-shed  fees  will  be  charged: 
Oxen,  75  cents  each;  sheep,  5  cents  each;  calves,  20  cents  each. 

8.  All  cattle  brought  to  the  cattle  sheds  must  be  properly  fixed  with  ropes  or 
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hooked  to  the  chains  provided  for  the  parpose,  so  as  to  prevent  them  breaking:- 
away  and  doing  injorj  to  themselves  or  their  surroundings. 

4.  All  animals  most  be  kept  clean  and  provided  daily  \nth  a  sufficiency  of  food. 
Straw  for  bedding  will  be  provided  by  the  municipal  council,  and  the  sheds  will 
be  kept  dean  by  the  municipal  staff  of  coolies. 

5.  The  animals  brought  to  the  sheds  will  be  in8i>ected  in  the  course  of  the- 
morning,  when  any  animal  the  inspector  may  consider  unfit  for  the  foreign 
market  will  be  rejected,  branded  with  the  letter  R,  and  sent  off  the  premises. 

6.  The  inspector  will  also  in  the  course  of  the  morning  inspect  any  oxen,  calve8^ 
or  sheep  intended  for  export,  or  going  from  this  port  on  board  any  steamer,  to  se& 
that  they  do  not  snffer  from  any  contagious  disease.  The  same  fees  will  be  charged 
as  in  rule  2. 

7.  All  possible  care  and  attention  will  be  given  to  the  animals  housed  at  the* 
municipal  cattle  sheds,  but  no  responsibility  will  rest  on  the  council  or  th» 
mnnicipal  staff  in  case  of  loss  or  death. 

After  the  cattle  have  passed  the  necessary  inspection  at  the  sheds 
while  alive,  they  are  taken  to  the  abattoir  and  killed,  after  which  the* 
meat  and  internal  organs  are  thoroughly  inspected  and  if  everything: 
is  found  to  be  in  perfect  condition  the  meat  is  stamped  with  the  offi-^ 
cial  municipal  *' Chop"  in  such  places  that  all  cuts  of  the  meat  may^ 
possess  the  mark.  If  the  meat  is  tough,  the  animal  being  old,  a  dif- 
ferent mark  is  put  on  it  called  the  **  Stallman's  chop,"  in  which  case  it 
can  be  sold  only  in  the  open  market  and  not  in  the  butcher  shops.  If 
the  animal  is  found,  postmortem,  to  have  been  diseased,  the  carcass, 
is  condemned  and  removed  to  the  grease  shops.  So  that  any  meat, 
bearing  either  of  the  official  "chops"  may  be  thoroughly  relied  on^ 
though  that  with  the  **  Stallman's  chop"  is  inferior  to  the  other. 

To  show  the  number  of  animals  slaughtered  during  the  year,  and  the^ 
extent  to  which  the  abattoir  is  used,  I  will  quote  the  following  figures 
for  the  year  1896;  Oxen,  11,381;  sheep,  20,620;  calves,  1,967;  pigs,  725^ 
making  a  total  of  34,699  animals,  an  increase  of  4,119  over  the  year 
1895.  Of  this  number  41  oxen,  17  sheep,  2  calves,  and  6  foreign-bred 
pigs  were  rejected  as  unfit  for  food. 

The  health  of  the  animals  in  the  sheds  during  1896  was  good,  only 
33  oxen  and  21  sheep  having  been  rejected. 

After  leaving  the  abattoir  the  meat  is  taken  in  carts  to  the  various 
markets  and  shops  for  sale,  but  here  again  it  is  exposed  to  freslk 
sources  of  contamination.  In  1891  the  health  officer,  after  an  inspec- 
tion of  the  butcher  shops,  reported  as  follows: 

The  point  which  chiefly  attracted  my  attention  was  the  dirty  condition  of  th^ 
ice  chests  in  which  the  meat  is  at  present  stored.  In  winter  the  joints,  etc.,  are- 
hung  around  the  shop,  the  coolies  employed  by  the  proprietor  sleeping,  more  or 
las  crowded  together,  on  boards  projecting  from  the  walls  above  the  meat.  Thet 
market  inspector  tells  me  that  when  these  houses  are  opened  in  the  morning  the* 
atmosphere  with  which  they  are  filled  is  simply  insupxK)rtabIe,  and  I  can  well 
believe  it.  Under  existing  circumstances  the  inspector  is  able  to  exercise  but  little- 
control  over  the  management  of  these  shops;  if,  however,  the  butchers  were- 
licensed  such  matters  as  these  just  referred  to  could  easily  be  put  right.    ♦   ♦   ♦ 

To  prevent  the  sale  of  diseased  meat  in  the  shops  from  which  foreigners  derives 
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their  supplies  the  ioapector  has  ai  present  only  one  resoorce,  the  imiwkteitB 
destruction  of  the  carcaas  fonnd  diseased.  Thia  be  ^ects  by  cnttiBgU  up  in  auek 
a  manner  as  permaniotly  to  disfigure  it,  rendering  it  easily  recognizabla  again  if 
exposed  for  sale  in  the  marlset,  but  of  course  not  preventing  it  from  bemg  used  as 
food  by  the  natives,  or  by  the  Mohammedans,  should  titey  desire  so  to  esk-pkny  it. 
This  proceeding  is  tolerably  effective,  bat  it  is  illegal,  and  fails  U>  prevoit  the 
repetition  of  similar  offttses  by  the  same  man.  The  only  protection  which  the 
inspector  has  at  present  (1891)  against^  suiiB  instituted  at  tha  mixed  covrt  for  the 
recovery  oi  damages  by  tiie  btttoher  whose  meat  he  has  destroyed,  is  the  fear  that 
the  latter  has  of  pnblie  exposure  ai  a  Tender  of  bad  meat. 

Tlieso  evils  have  now  been  remedied  to  a  large  extent,  and  all 
butcher  shops  and  market  stalls  within  the  settlements  are  licensed 
by  the  municipal  council,  the  foUawing  being  the  regulations  govern- 
ing them : 

BUTCHER  SHOPS  AND  STALLS. 

1.  All  8hox>s  and  stalls  where  batcher's  meat  is  offered  or  exposed  for  sale  shall 
be  licensed  by  the  municipal  council.  The  license  fee  shall  be  $1  for  one  monfii, 
or  for  such  part  of  a  month  a3  shall  elap^  until  the  license  is  withdrawn,  payaMe 
in  advance. 

2.  No  butcher  shall  be  allowed  to  offer  or  expose  for  sale  any  meat  which  has 
not  been  prepared  for  the  market  at  the  municipal  abattoir.  The  inspector  shall 
have  power  to  seize  and  confiscate  any  such  meat,  and  he  shall  also  seize  and  con- 
fiscate any  meats  niarlced  **StaIlman"  which  he  may  find  in  any  butcher's  shop. 

3.  All  butchers'  shops  and  stalls  must  be  kept  perfectly  clean  and  otherwise  in 
order  to  the  satisfaction  of  the  inspector  of  markets*  who  shall  have  liberty  t» 
visit  them  at  all  times.  No  butcher  shall  occupy  a  shop  which  the  injector 
tliinks  unsuitable  for  the  sale  of  meats. 

4.  No  other  business  shall  be  carried  on  in  the  same  shop,  and  no  coolies' 
benches  or  sleeping  places  will  b3  allowed  to  be  in  the  same  place  that  meats  are 
either  sold  or  l.ept. 

5.  All  stallman  butchers  must  after  the  closing  of  the  market  deposit  their 
unsold  meats  in  the  abattoir.  If  the  meat  is  found  in  their  houses,  it  will  be 
confiscated. 

It  may  be  thought  by  some  that  it  is  unnecessary  to  mention  the 
condition  of  afiairs  before  the  now  existing  regulations  were  put  in 
force,  but  in  this  they  .are  mistaken,  for  the  two  conditions  exist 
to-day  side  by  side.  Not,  of  c<3urse,  within  the  limits  of  the  munici- 
pality, but  surrounding  it  on  all  sides,  and  in  a  country  where  people 
depend  so  much  upon  their  Chinese  servants,  and  especially  so  with 
messes  on  board  United  States  men-of-war,  it  is  absolutely  necessary 
to  know,  not  only  Avhat  is  right  and  correct,  but  what  is  wrong  and 
to  be  guardeil  against. 

The  inspections  and  enforcement  of  the  regulations  within  the 
limits  of  the  municipality  are  most  rigidly  made  and  carried  out,  as  I 
know  from  personal  observation. 

THE   MILK   SUPPLY. 

The  health  of  the  cattle  in  the  foreign  and  native  dairies  £1*001 
which  the  settlement  derives  its  milk  supply  suffered  seriously  dur- 
ing the  year  1H95;  in  the  spring,  antumn,.  and  winter  froai  cattle 
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pla^e,  and  dnrmg  the  summer  from  a  si>ecifie  and  apparently  con- 
tagious fever^  the  exact  nature  of  whieli  bas  still  to  be  determined 
These  constantly  recurring  epiaootics  made  the  business  of  the  dairy 
farmer  in  Shanghai  at  all  times  a  precarious  one,  and  the  question  of 
the  milk  supply  as  affecting  the  health  of  the  foreign  community,  ot 
which  infants  and  young  children  now  form  so  large  a  proportion,  is 
ose  of  great  and  increasing  importance.  When  in  1872  public  atten- 
tion was  first  drawn  to  an  outbreak  of  rinderi)est  among  foreign  dairy 
stock  it  was  points  out  that,-  although  the  disease  was  then  for  the 
first  time  recognized  in  Shanghai,  it  was  well  known  and  believed  to 
be  almost  constantly  present  among  the  native  cattle  on  the  steppes 
of  Russia  and  Great  Plain  of  China.  Since  then  recurrent  epizootics 
here  and  elsewhere  have  justified  the  belief  that  the  contagioB  of 
cattle  league  is  much  more  widely  diffused  throughout  the  Empire 
tban  was  at  first  supposed;  indeed,  in  the  Shanghai  district  the  dairy 
farmers  of  to-day  have  come  with  good  reason  to  regard  the  disease 
as  a  constant  menace  to  their  cattle.  It  is  one  thing  to  recognize  a 
danger,  another  and  a  very  different  thing  to  find  means  to  avert  it; 
and  the  council,  possessing  no  authority  beyond  the  limits  of  the  set- 
tlementy  being  without  either  support  or  assistance  from  the  Chinese 
Government,  and  encountering  everywhere  among  the  native  farmers 
aad  cattle  dealers  the  obstruction  which  arises  from  ignorance,  is  at 
present,  it  would  seem,  powerless  either  to  prevent  the  introduction 
of  the  disease  or  to  limit  its  extension. 

Inspection  of  dniries, — I  have  lately,  with  the  inspector,  visited  a 
number  of  native  dairies  and  consider  the  present  inspection  is  prac- 
tically useless,  the  inspector  having  no  power  over  the  dairymen. 
The  whole  of  the  sanitary  arrangements  for  dairy  farming  here  are 
bad  in  the  extreme.  In  fact,  with  few  exceptions,  the  dairies  are 
simply  filthy  and  are  certainly  harboring  disease  for  those  who 
consume  their  products. 

The  water  consumed  by  the  cattle  and  used  for  washing  bottles  is 
in  nine  cases  out  of  ten  obtained  from  either  native  wells  or  dirty, 
stagnant  creeks,  into  which  in  most  cases  whatever  drainage  there  is 
empties  itself.  This  probably  is  also  the  water  that  is  used  if  the 
adulteration  of  milk  goes  on.  For  washing  bottles,  etc.,  this  water 
imiy  be  boiled  or  partially  so,  but  it  is  boiled  simultaneously  with 
and  within  a  few  inches  of  the  boiler  that  contains  the  vegetables  to 
be  eaten  by  the  Chinese.  I  do  not  think  it  is  necessary  to  state  what 
a  source  of  danger  this  must  be  to  the  public  health. 

Drainage. — In  many  dairies  there  is  no  attempt  at  this,  the  water 
simply  standing  in  a  pool  in  onie  corner.  In  others,  the  slight  attempt 
gives  one  the  impression  that  it  would  not  be  made  if  it  were  not  to 
prevent  the  shed  from  being  a  perpetual  mud  pond.  And  in  the 
remainder  that  are  drained  the  cesspools  are  immediately  outside  the 
building. 
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VeniHaiion. — This,  one  of  the  most  important  considerations  for 
the  well-being  of  the  cattle,  seems  to  be  totally  disregarded,  conse- 
quently the  atmosphere  is  heated  and  moist,  which  retards  exhalation 
from  the  lungs  and  skin.  The  deleterious  effete  matters  which  should 
be  thrown  off  by  those  organs  must  be  removed  in  another  way,  and 
with  a  cow  in  milk  there  is  no  doubt  a  large  quantity  leaves  the  body 
with  the  milk,  which  is  usually  abundant,  owing  to  suspension  of 
functions  of  lungs  and  skin.  Under  this  heading  I  do  not  think  it 
out  of  place  to  also  mention  tuberculosis,  the  greatest  scourge  of 
cattle  and  perhaps  human  beings.  The  system  of  farming  here  is 
admirably  suited  for  the  propagation  of  this  disease  among  cattle, 
which  is  admitted  on  all  sides  to  be  identical  with  that  of  the  human 
subject.  Upon  recent  investigations  in  England,  20  per  cent  of  all 
milch  cows  are  admitted  to  be  tuberculous,  and  all  foreign  cows  here 
originate  from  that  stock.  I  do  not  know  whether  the  disease  is 
prevalent  in  Shanghai,  but  at  any  time  through  the  milk  source  it 
may  become  so,  and  as  the  community  is  increasing,  and  especially 
the  number  of  children,  who  are  the  largest  consumers  of  milk,  every 
precaution  should  be  taken.  With  regard  to  infectious  diseases  being 
communicated  to  foreigners  by  means  of  the  milk,  it  may  be  remem- 
bered that  should  disease  of  an  infectious  character  break  out  among 
those  attending  to  the  cows  the  consumers  of  the  milk  would  run  a 
considerable  risk. 

As  the  result  of  the  foregoing  investigations  I  would  most  strongly 
urge,  for  the  benefit  of  the  health  of  all  officers  and  men  on  United 
States  men-of-war  in  the  harbor  of  Shanghai,  that  no  meats  of  any 
description  be  allowed  aboard  ship  unless  they  bear  upon  them  the  offi- 
cial **chop"  of  the  municipal  abattoir,  and  that  all  stewards  and  com- 
pradores  be  cautioned  to  buy  none  other  than  these,  and,  if  possible, 
to  avoid  purchasing  even  those  which  have  passed  through  the  abat- 
toir, but  are  marked  with  the  "Stallman  chop;"  and,  lastly,  that  no 
milk  be  allowed  on  board  ship,  except  it  be  condensed  milk  for  ordi- 
nary use,  except  in  cases  of  sickness  where  a  milk  diet  is  necessary, 
and  that  then  the  milk  be  most  carefully  boiled  and  sealed  in  properly 
cleansed  bottles  until  it  is  to  be  used. 
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AGRICULTURE  AND  DAIRYING  IN  SCOTLAND.^ 

AGRICULTURAL  DEPRESSION  IN  GREAT  BRITAIN. 

The  agricultural  dfficulties  caused  by  the  drop  in  prices,  which  in 
Great  Britain  may  be  stated  roughly  as  amounting  to  about  33  per 
cent  within  the  last  twenty  years,  have  in  the  main  been  met  by  one 
of  two  methods — (a)  reduction  in  expenses,  (6)  increase  of  production. 
Speaking  broadly  and  subject  to  individual  exceptions,  it  may  be  said 
that  the  first  method  has  been  chiefly  resorted  to  in  England  and  the 
second  method  in  Scotland.  The  former  has  been  effected  chiefly  by 
lajing  down  land  in  grass,  for  the  purpose  of  grazing  with  cattle  or 
pasturing  with  sheep.  A  very  large  acreage  of  the  country  has  been 
thus  treated.  In  some  instances  the  land  has  been  simply  left  to 
cover  itself,  first  with  weeds,  and  by  degrees  with  grasses  indigenous 
to  the  locality.  This  process  is,  of  course,  the  least  costly  of  all,  but 
it  yields  no  return  for  a  number  of  years,  and  only  a  small  one  at  last. 
It  has  therefore  been  resorted  to  in  exceptional  and  rare  cases  only. 
More  generally  the  land  has  received  more  or  less  of  cleaning  and 
preparation  and  seeds  of  good  permanent  grasses  have  been  sown, 
usually  along  with  a  grain  crop.  Great  improvement  has  of  late  years 
been  attained  in  getting  such  seeds  pure  and  with  a  good  percentage 
of  germination.  Most  of  the  leading  seedsmen  now  guarantee  their 
seeds  to  be  from  within  1  to  o  per  cent  of  absolute  purity;  and  the  per- 
centage of  germination  is  also  guaranteed,  though  it  varies  to  a  greater 
extent,  being  generally  about  90,  though  with  a  few  species  it  is  as  low 
as  70  or  80.  The  expense  of  such  seed,  however,  is  considerable,  vary- 
ing from  $5  to  $10  per  acre. 

But  even  with  the  utmost  care,  and  with  no  stint  of  expenditure,  it 
generally  takes  from  five  to  ten  years  to  establish  what  (in  England 
especially)  is  considered  a  good  pasture;  that  is,  one  which  will  fatten 
cattle  at  the  rate  of  about  one  beast  per  acre  during  the  summer.  In 
the  majority  of  cases  even  this  will  not  be  attained  without  the  addi- 
tion of  from  3  to  6  pounds  of  linseed  or  other  oil  cake  per  day.  But 
subject  to  this  outlay,  and  the  expense  of  maintaining  fences,  the 
system  of  grazing  on  grass  once  established  involves  extremely  little 
expense,  and  yields  returns  which  may  vary  from  t5  to  $15  per  acre, 
according  to  the  character  of  the  land. 

^  This  paper  was  written  by  Hon.  John  C.  Higgins,  United  States  consul  at 
I>nndee,  Scotland,  and  forwarded  to  the  State  Department  under  date  of  Novem- 
ber 11,  1S98,  and  thence  referred  to  the  Department  of  Agricolture.  Mr.  Hig- 
gins was  for  years  a  practical  and  successful  dairy  farmer  in  Delaware,  where  he 
owned  a  large  and  fine  herd  of  Guernsey  cattle. 
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METHODS   OF   MEETING  LOW   PRICES. 

The  economy,  however,  is  obtained  entirely  from  the  cessation  from 
employing  labor.  This  means  that  laborers  are  displaced  from  the 
country  districts  and  forced  to  migrate  to  the  towns.  The  system  is 
therefore  one  hostile  to  the  interests  of  the  nation  at  large.  It  has,  in 
fact,  always  been  viewed  with  disfavor  by  the  Englirfi  people,  and. 
statutes  as  far  back  as  the  Tudors  were  passed  for  the  purpose  of 
i-estraining  the  practice  of  converting  arable  land  into  grass. 

The  other  method  of  meeting  low  prices  has  consisted  in  endeavor- 
ing to  increase  the  production  from  cultivated  crops,  at  the  same  time 
cultivating  such  only  as  give  the  best  returns.  This  method  neces- 
sarily tends  rather  to  the  employment  of  more  than  of  less  labor  <m 
the  land,  for  it  involves  higher  cultivation,  the  use  of  more  manure, 
and  the  handling  of  larger  bulk  of  crops.  Nor,  with  the  exception  of 
mowing  and  reaping  machines,  has  it  been  found  possible  to  substi- 
tute, to  any  material  extent,  machinery  for  human  (and  horse)  labor. 

The  chief  alterations  introduced  in  carrying  out  this  system  are  the 
feeding  of  cattle  in  winter  under  cover  and  the  increased  use  of  com- 
mercial manures.  Formerly  cattle,  though  they  had  the  option  of  a 
covered  shed,  were  in  Avinter  generally  kept  in  yards  or  courts,  of 
which  a  great  part  was  without  roof.  It  was  belief ed  that  they  even 
throve  better  with  this  degree  of  exposure  to  the  weather.  But  one 
consequence  was  that  a  large  proportion  of  their  manure  was  leached 
and  i^endered  comparatively  worthless.  This  systepa  still  survives  in 
England,  but  it  is  nearly  extinct  in  Scotland.  In  this  country  almost 
all  farms  now  have  their  cattle  yards  entirely  roofed  over.  The 
manure  is  thus  doubled  in  value  and  the  cattle  fatten  much  more 
quickly  and  at  less  outlay  for  food. 

FOODS   AND   FEEDING. 

In  addition  to  the  foods  produced  on  the  farm  it  is  also  the  univer- 
sal practice  to  give  all  cattle  which  are  at  the  fattening  stage  from  4 
to  10  pounds  a  day  of  oilcake  or  meal  of  some  sort  of  grain.  This 
also  greatly  enhances  the  value  of  the  manure.  The  cost  of  such 
foods  has  fallen  considerably.  Linseed  cake,  which  cost  at  one  time 
^60  or  more  per  ton,  is  now  only  from  $30  to  $40.  Ameri^n  maize  and 
Asiatic  barley  cost  only  $20  to  $25  per  ton.  The  use  of  these  more 
concentrated  foods  permits  the  straw  grown  on  the  farm  to  be  used 
for  feeding,  and  thus  utilizes  a  part  of  the  crop  which  was  formerly 
considered  merely  as  waste  or  at  least  only  good  for  litter.  By  cufc- 
ting  the  straw  into  "chaff,"  i.  e.,  short  pieces  of  one-half  inch  in 
length,  and  mixing  it  with  the  meal  used  for  food,  a  value  equal  to 
$7.50  to  $10  a  ton  is  obtained  from  it  in  feeding.  This  is  obviously 
an  important  addition  to  the  profits  of  the  farm*  But  in  Scotland 
especially  a  great  deal  of  the  oat  straw  has  alwajrs  been,  and  still  is^ 
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consumed  without  being  cut,  and  it  is  reckoned  as  not  greatly  inferior 
to  hay. 

It  {diould  be  kept  in  view  that  the  feeding  of  cattle,  and  partly  also 
of  sheep,  in  winter  is  an  essential  element  of  husbandry  in  all  parts 
of  Great  Britain.  On  the  poorest  land  young  stock,  or  "stores,"  are 
alone  raised  or  kept,  without  any  attempt  to  fatten.  On  medium 
lands,  both  classes,  and  on  the  richest  lands  cattle  for  fattening  only 
are  kept.  The  reasons  are  found,  firstly,  in  the  actual  profits  made 
in  using  hay,  straw,  or  roots  for  growth  or  fattening,  and,  secondly, 
in  the  production  of  manure  for  subsequent  crops.  In  connection 
with  this  system  what  are  called  '* green  crops" — that  is,  mangel- 
wurzel  in  the  south  and  middle  districts  of  England,  replaced  by 
turnips  in  the  north  and  in  Scotland — are  a  regular  crop  in  the  rota- 
tion. These  have  come  in  the  place  of  the  old  fallow,  when  the  land 
was  allowed  to  lie  withont  any  crop  during  the  whole  summer,  in 
order  that  by  frequent  cultivation  weeds  might  be  extiri)ated  and  fer- 
tility increased.  These  objects  are  now  attained  by  the  large  amount 
of  cultivation  given  to  the  green  crops,  which  begins  in  spring  and  is 
carried  on  till  they  quite  cover  the  ground  in  July,  and  by  the  heavy 
manuring  always  given  to  them.  This,  in  the  first  place,  produces  a 
crop  varying  from  12  to  30  tons  per  acre,  and  at  the  same  time  the 
land  is  left  clean  and  enriched,  so  that  it  yields  a  subsequent  crop  of 
oats  or  barley,  followed  generally  by  clover  or  grass,  without  further 
manure,  or  only  with  a  dressing  of  commercial  manure.  These  green 
crops,  being  consumed  by  cattle  in  the  yards  or  by  sheep  penned  upon 
them,  furnish  the  manui*e  for  next  year. 

MANURES   AND   MANIJKING. 

This  manure  is,  however,  in  Scotland  largely  supplemented  by  com- 
mercial manures.  That  most  in  use  is  phosphate  of  lime,  either  in 
the  form  of  superphosphate,  basic  slag,  or  bone  meal,  and  this  is  prin- 
cipally applied  to  the  turnips  and  potato  crops,  at  the  rate  of  about  3 
hundredweights  to  the  latter  and  3  to  6  hundredweights  to  the  former 
per  acre.  One  or  2  hundredweights  of  nitrate  of  soda  or  sulphate  of 
ammonia  are  generally  added.  A  hundredweight  of  either  of  the  two 
latter,  with  2  hundredweights  of  superphosphate,  is  frequently  used 
as  a  top-dressing  to  the  grain  crops  in  spring  or  upon  grass  intended 
to  be  cut  for  hay.  Potassic  manures,  chiefly  kainit,  are  used  to  the 
extent  of  3  or  4  hundredweights  per  acre  for  potatoes,  but  rarely  for 
other  crox>s. 

It  must  bo  remembered  that  the  manure  of  the  animals  fed  on  the 
farm,  which  contains  the  manurial  residue  of  much  cake  and  meal 
and  is  wholly  kept  under  cover  till  applied  to  the  land,  is  of  high 
value.  It  is  carted  and  spread  and  plowed  in  either  in  autumn,  in 
winter,  or  in  spring,  according  as  weather  or  work  permit.  No  dif- 
ference is  perceived  in  results  arising  from  the  time  of  its  application. 
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AGRICULTURAL  PRACTICES  IN   FIFE   COUNTY,   SCOTLAND. 

I  have,  while  resident  at  Dundee,  had  an  opportunity  of  observing 
the  general  application  of  the  system  above  described  in  the  highly 
cultivated  adjacent  counties  of  Forfar  and  Fife,  more  minutely  in  the 
latter.  Upon  the  North  Sea,  between  the  Firths  of  Taj'^  and  Forth  for 
a  distance  of  nearly  40  miles,  lies  Fife,  one  of  the  most  fertile  and 
not  the  least  picturesque  of  the  counties  of  Scotland. 

With  Edinburgh  just  south  of  it  and  Dundee  just  across  the  Tay,  its 
northern  boundary,  it  lies  between  two  cities  to  which  it  offers  sites 
of  unsurpassed  convenience  and  beauty  for  suburban  villages,  coun- 
try residences,  and  landed  estates.  I  have  had  on  several  occasions 
the  advantage  of  going  closely  over  one  of  the  latter  under  the  guid- 
ance of  its  owner,  and  I  can  perhaps  best  illustrate  the  special  char- 
acteristics of  the  best  Scottish  farming  if  I  give  in  some  detail  an 
account  of  the  practice  which  I  there  saw  in  operation. 

The  Lomonds  are  among  the  noted  bits  of  Fife  Highlands,  nestled 
to  the  south  of  which  lies  Loch  Leven;  and  to  the  north,  just  oppo- 
site, lies  Ladybank,  a  station  on  the  railway  between  Dundee  and 
Edinburgh.  A  branch  road  runs  toward  Perth,  taking  which  4  miles 
by  train  will  place  us  at  Collessie,  a  small  village  of  quaint  thatched 
roof  houses  and  many  evidences  of  a  most  respectable  antiquity. 
One  mile  from  Collessie  brings  us  to  the  park  entrance  of  Kinloch, 
the  residence  of  J.  Boyd  Kinnear,  esq.,  M.  P.,  author,  agriculturist, 
and  country  gentleman.  Kinloch  house  is  by  no  means  the  largest 
of  the  stately  homes  of  Scotland,  but  to  say  that  there  is  not  one  more 
graceful  or  beautiful  would  probably  not  provoke  an  adverse  opinion. 
The  charming  symmetry  and  delicate  conceits  of  the  softly  shaded 
graystoue  that  everywhere  forms  the  prevailing  building  material  of 
North  Britain  can  only  be  well  understood  when  we  know  that  a 
brother  of  the  present  proprietor  was  a  great  architect,  and  that  upon 
Kinloch  he  lavished  his  art  with  loving  devotion.  Once  the  home  of 
the  historic  Balfour,  of  Burleigh,  it  had  many  vicissitudes  before  it 
came  (over  a  hundred  years  ago)  to  the  Kinnear  family,  and  for  that 
reason  gave  a  better  opportunity  for  a  full  repair,  that  resulted  in 
the  Kinloch  of  to-day.  One  hundred  acres  of  park  of  stately  trees, 
winding  roads,  and  shaven  turf,  walled  gardens,  with  the  usual  wealth 
of  flowers,  fruit,  and  vegetables,  and  parterres  and  turf  immediately 
around  the  house,  make  Kinloch  as  charming  a  place  as  can  be  seen 
even  in  this  land  of  homes.  The  present  proprietor  devoted  the  ear- 
lier years  of  his  life  to  the  practice  of  the  legal  profession  and  to  jour- 
nalism in  London.  But  his  health  having  given  way  under  the 
pressure  of  these  exacting  pursuits,  he  was  obliged  under  medical 
advice  to  abandon  them  entirely,  and  from  1870  to  1884  he  lived 
almost  entirely  in  the  island  of  Guernsey.  This  accident  led  him  to 
an  acquaintance  with  the  breed  of  cows  of  that  island,  and  being  coin- 
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pelled,  on  succeeding  his  father  in  the  Fife  estate,  to  take  a  consider- 
able part  of  it  out  of  the  hands  of  tenants  who  were  unable  to 
contend  against  the  fall  of  agricultural  prices,  he  resolved  to  have 
recourse  to  milk  production  from  a  herd  of  imported  Guernsey  cows, 
chiefly  of  his  own  selection,  as  the  best  means  of  meeting  the  diffi- 
culty. Through  the  kindness  of  Mr.  Kinnear  I  am  enabled  to  furnish 
the  Department  with  the  following  particulars  as  to  his  methods  and 
practice  in  handling  this  beautiful  and  profitable  estate. 

ESTABLISHING  A  GUERNSEY   HERD   AT  KINLOCH. 

Mr.  Kinnear  in  farming  adopts  the  system  of  cropping,  already 
described  as  prevailing  in  Scotland,  as  a  basis,  but  modifies  or  extends 
it  to  meet  his  special  requirements.  His  live  stock  consists  of  a  herd 
of  (at  present)  about  120  pedigreed  Guernsey  cows,  with  some  60  or 
more  of  their  produce  in  various  stages  of  growth. 

For  the  disposal  of  this  milk  without  risk  of  adulteration  by  middle- 
men, he  has  two  stores  of  his  own,  one  in  the  small  town  of  St.  Andrews, 
containing  a  population  of  about  6,000,  and  the  other  in  Edinburgh, 
the  capital  of  Scotland.  The  former  is  distant  by  rail  about  20  miles, 
the  latter  about  50  miles.  In  the  former  the  milk  is  retailed  at  8 
cents  and  in  the  latter  at  10  cents  per  quart.  The  whole  expense  of 
the  stores,  of  distribution,  and  of  carriage  are  of  course  to  be  deducted 
from  these  prices.  They  are,  in  each  case,  about  2  cents  per  quart 
higher  than  the  rates  current  in  the  respective  towns  for  ordinary 
milk.  The  demand  for  his  milk  is  generally  so  large  as  to  absorb 
nearly  the  whole  supply;  therefore  butter  is  made  only  from  such 
small  surplus  quantities  as  may  not  be  required,  and  it  is  scarcely  a 
regular  pro<luct  of  the  dairy.  At  certain  seasons,  however,  when  the 
demand  falls  off  through  the  occurrence  of  vacations  of  schools  or  the 
departure  of  customers  on  visits  or  to  country  quarters,  he  makes  a 
considerable  quantity  both  of  butter  and  of  cheese,  and  the  latter 
being  made  from  the  whole  milk  is  very  rich  and  sells  readily  at  from 
18  to  24  cents  per  pound.  About  8  pounds  of  milk  suflBces  to  make  1 
pound  of  cheese.  So  far  as  I  know,  this  is  the  only  instance  in  which 
cheese  has  been  made  from  the  milk  of  Guernsey  cows,  and  it  is  of 
some  interest  to  know  that  it  can  be  successfully  done. 

FEED   OF  cows  DURING  SUMMER  AND   WINTER. 

The  feeding  of  cows  is,  during  summer — that  is,  from  the  middle  or 
end  of  April  (according  to  the  season)  to  the  middle  or  end  of  Octo- 
ber— chiefly  on  pasture,  which  consists  partly  of  fields  that  have  lain 
for  an  unknown  period  in  grass  and  partly  of  fields  that  have  been 
laid  down  in  grass  within  the  last  dozen  yeara.  About  an  acre  per 
head  suffices.  The  land  is  partly  of  good  quality,  lying  on  trap  rock, 
partly  very  poor,  being  on  drift  gravel.  Throughout  the  season  the 
cows  are  brought  into  the  sheds  for  the  night,  and  they  receive  there 
a  good  feed  of  cut  clover,  or  of  tares  or  vetches.     In  addition,  they 
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have  a  few  pounds  of  mixed  meal,  consisting  of  dried  distillery  grains, 
malt  combs,  and  maize  or  rice  flour.  This  costs  on  an  average  under 
1  cent  per  pound.  The  quantity  Taries,  because  in  the.  first  flush  of 
the  grass  the  animals  are  scarcely  inclined  to  eat  it,  and  at  all  times  it 
is  proportioned  to  the  quantity  of  milk  each  is  giving*  In  the  aver- 
age, it  is  about  4  pounds  a  day  during  the  summer  season. 

In  winter  the  daily  allowance  of  this  mixed  food  is  nearly  doubled 
and  2  or  3  pounds  of  cotton-cake  meal  are  added.  In  addition^  the 
cows  get  as  much  hay  and  oat  straw  as  they  can  eat,  averaging  about 
12  pounds,  and  about  half  a  hundredweight  of  turnips.  The  digesti- 
ble nutriment  in  this  diet  may  be  represented  as  below,  fat  being  reck- 
oned as  twice  the  value  of  carbohydrates  and  included  in  them. 

Digestible  nutrients  in  different  kinds  of  foods. 


Kind  of  feed. 


Allrami-ICftrboby- 
Doids.    i   dr»tes. 


8  potrads  mixed  meal 

2  pounds  decorticated  cotton  meal. 

12  pounds  bay  and  straw 

66  i)ound8  turnips 


l.S  I  6 

.7  1 

.5  I  5 

.3  8 


! 


The  above  is,  however,  only  to  be  taken  as  an  approximation.  Mr. 
Kinnear  places  great  reliance  on  the  German  and  American  tables  of 
digestible  coefficients,  viewed  as  averages,  but  modified  according  to 
the  quality  of  each  article.  Where  he  thinks  necessary  he  examines 
the  digestible  constituents  of  the  actual  foods  available  by  analyzing 
them  himself  according  to  methods  of  his  own,  and  sometimes  by 
subjecting  them  successively  to  digestion  in  pepsin  and  pancreatic 
solutions. 

METHODS  IN   THE   STABLE   AND  THE   DAIRY  HOUSE. 

In  the  stalls  the  cows  are  fastened  by  chains  around  the  neck,  the 
ring  of  which  slides  on  a  rod  so  as  to  rise  and  fall  as  required. 
The  floor  is  of  concrete,  with  a  gutter  by  which  the  urine  is  at  once 
conducted  to  a  tank  outside.  The  solid  matter  is  removed  as  far  as 
possible  immediately  it  drops,  and  thns  not  a  great  deal  of  litter  is 
required.  The  passages  and  guttei^  are  washed  every  day  till  the 
water  runs  perfectly  clear.  The  cows,  when  soiled,  are  first  scraped, 
then  the  udder  is  washed,  and  the  coats  are  brushed  clean  daily. 
The  milkers,  besides,  use  a  basin  of  clean  water  to  each  cow  to  wash 
the  teats  before  milking. 

The  milk  when  drawn  is  at  once  cooled  by  being  ran  over  a  refrig- 
erator. But  it  has  been  found  that  mere  aeration,  by  being  conducted 
in  a  very  thin  stream  over  wire  gauze,  is  about  as  effective  for  pre- 
serving it  fresh  as  refrigeration.  When  set  for  raising  cream,  shallow 
pans  are  used,  without  being  surrounded  by  cold  wat^r,  as  it  is  found 
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when  milk  is  cooled,  or  even  aerated,  before  it  is  set,  the  cream  rises 
as  rapidly  as  if  continuously  surrounded  by  cold  water.  But  the 
making  of  butter  being  quite  a  secondary  consideration,  Mr.  Einnear 
is  not  careful  to  extract  the  last  percentage  from  the  milk.  There  is, 
in  fact^  always  a  s^e  for  the  skim  milk  at  8  cents  a  gallon. 

THE   YIELD    OF  MILK. 

The  yield  of  each  cow  is  tested  once  a  month  by  a  day's  milk  being 
carefully  weighed.  Although  there  may  be  slight  occasional  varia- 
tions, Mr.  Kinnejir  considers  that  this  furnishes  a  practical  basis  of 
sufficient  correctness  on  which  to  calculate  the  total  production  for 
the  year,  especially  as  he  has  not  hitherto  sold  an}^  cows,  and  only 
seeks  information  for  his  own  judgment.  He  considers  that  the  normal 
yield  per  liead  over  the  whole  herd  (including  young  and  old)  ought 
to  be  6,000  pounds  per  annum.  This  has  in  some  years  been  con- 
siderably exceeded,  but  during  1896  and  1897,  owing  to  an  epidemic 
of  abortion,  it  fell  to  5,850  and  5,350,  respectively.  The  latter  figure 
was  brought  down  also  by  the  introduction  of  an  extra  number  of 
heifers  to  make  up  for  loss  of  older  cows.  A  few  individual  returns 
may  be  quoted,  extending  over  the  last  three  years. 

MUk  yield  of  indhndual  cows  in  1805 j  1806,  and  1897, 


Nome  of  cow. 


Violet  XXn... 
Violet  XXIV. . 
FlenrdeLisin 

Cowdfp  m 

LOac --. 

K«rine  III 

Flora  III 


1895. 

1896. 

Powids. 

Pot«mto. 

7,U0 

5,770 

6,200 

7,730 

7,750 

7,530 

7,090 

6,840 

8,300 

8,990 

7.710 

6,970 

4,670 

7,180 

1897. 


Pounds. 
11,020 
8,5S0 
7,530 
6,^0 
9,0A» 
7,9Sa 
8,100 


DISEASES   AND   REMEDIES. 

To  combat  abortion  most  of  the  remedies  (including  Nocard's)  rec- 
ommended have  been  tried,  and  it  is  believed  it  is  now  nearly  extir- 
piU^.  The  chief  reliance  is  placed  on  injection  of  a  weak  solution 
of  izal,  one  of  the  coal  antiaeptics.  Milk  fever,  or  more  properly 
parturiesit  apoplexy,  is  not  now  dreaded,  since  the  discovery  by  a 
Scotch  veterinary  surgeon  of  the  remarkable  effect  of  chloral  hydrate 
in  this  disease.  It  is  given  at  first  in  a  dose  of  2  drams,  followed 
by  dofi^  of  1  dram  every  second  hour;  but  it  is  seldom,  if  taken 
promptly,  that  more  than  two  doses  are  required.* 


*  The  treatment  now  generally  adopted  for  parturient  apoplexy,  and  which  con- 
ssts  of  injectioiifl  of  iodide  of  potash  eolation  into  the  mammary  glands  through 
tbe  testa,  was  first  recoimmended  by  the  Danish  veterinarian  Kc^ng.  Through 
its  use  the  pievknis  mortality  of  from  60  to  80  per  cent  has  been  reduced  to  abont 
20  percent. 
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INFLUENCE   OF   FOOD   ON  MILK. 

The  large  number  of  the  lierd  and  the  keeping  of  a  daily  record  of 
the  total  milk  yielded,  over  and  above  the  monthly  measarem^ent  of 
the  milk  of  each  cow,  has  led  Mr.  Kinnear  to  form  clear  opinions  as 
to  the  influence  of  food  on  milk.  A  difference  of  even  a  quarter  of 
a. pint  in  each  animal  makes  on  the  whole  (supi)osing  100  cows  to 
be  actuall}'^  in  milk)  a  difference  of  three  gallons  a  day  in  the  total 
yield,  and  when,  the  whole  is  required  for  the  supply  of  customers, 
such  a  sudden  deficiency  attracts  attention  and  its  correction  becomes 
urgent.  Mr.  Kinnear  has  thus  been  led  to  recognize  that  a  very 
slight  diminution,  either  in  the  total  amount  or  in  the  relative  digesti- 
bility of  the  food  consumed,  produces  a  sensible  effect  at  the  very 
next  milking,  while,  similarly,  an  improvement  in  the  diet  will  show 
its  influence  a  little  more  slowly,  but  quite  distinctly,  within  the  fol- 
lowing twenty-four  hours.  In  the  same  way  the  effect  of  stormy 
weather,  of  cold,  of  annoyance  by  flies,  or  any  other  discomfort,  is  at 
once  apparent.  The  quality  of  the  milk,  however,  is  (over  the  whole 
herd)  not  sensibly  influenced  by  any  such  causes.  The  practical  con- 
clusion is,  therefore,  that,  assuming  sufficient  food  to  be  supplied,  the 
quantity  of  milk  yielded  may  be  materially  affected  by  the  ratio  of 
albuminoids  to  carbohydrates  being  made  closer  and  closer  up  to 
about  one  to  five,  but  that  quality  depends  wholly  on  breed  and  not 
on  feeding,  within  at  least  the  ordinary  practical  limits. 

At  the  same  time  his  experience  has  led  him  to  the  conclusion  that 
exact  adherence  to  a  definite  albuminoid  ratio  is  not  of  material 
importance,  provided  a  full  supply  of  food  of  good  composition  is 
given  and  digested.  The  albuminoids  will  then  in  any  case  be  suffi- 
cient to  supply  both  the  waste  of  the  body  and  the  demands  of  milk. 
An  extra  allowance  of  albuminoids  undoubtedly  stimulates  the  proc- 
esses both  of  digestion  and  metabolism,  through  which  the  milk  is 
formed,  and  thus  is  necessary  in  order  to  obtain  the  full  supply  which 
the  constitution  of  the  animal  enables  it  to  furnish;  but  if  this  is 
attained  the  essential  point  is  to  furnish  digestible  elements  from 
which  the  milk  can  be  formed.  As  the  fat  can  be  derived,  according 
to  the  latest  scientific  researches,  alike  from  the  albuminoids,  the 
carbohydrates,  and  the  fat  of  the  food,  it  would  seem  not  very  impor- 
tant whether  the  one  or  the  other  is  supplied  in  excess.  This  is  sup- 
ported by  Mr.  Kinnear's  practical  experience.  He  finds  that  within 
reasonable  limits  the  main  point  is  to  furnish  the  most  digestible  food 
without  too  minute  regard  to  its  composition,  and  that  such  food  will 
generally  approximate  to  a  ratio  of  about  one  to  five.  On  an  average, 
he  has  found  that  1  pound  of  dry  digestible  matter  in  such  food  jdelds 
1  pound  of  milk  over  the  whole  herd  at  one  time;  that  is,  including 
cows  dry,  or  nearly  dry,  as  well  as  those  in  the  full  flush  of  milk. 

There  are,   however,  certain  foods  which  appear  to  exercise  a 
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• 
specific  action  on  the  milk  glands  and  to  cause  an  increased  secretion. 

One  of  these  is  the  carrot.  This  root  is  largely  grown  in  Channel 
Islands,  where  a  yield  of  20  tons  an  acre  is  obtained.  Given  to  cows 
in  the  quantity  of  15  to  20  pounds  a  day,  carrots  will  remarkably 
increase  the  yield  of  milk,  to  such  a  degree,  indeed,  that  Mr.  Kinnear 
has  in  Guernsey  noticed  that  it  is  difl&cult  to  keep  the  cows  which 
have  this  allowance  from  falling  off  in  condition,  no  matter  how  much 
food  of  other  descriptions  is  consumed.  In  a  less  degree  turnips, 
which  contain  about  6  per  cent  of  sugar,  have  a  similar  effect  in 
increasing  the  milk  flow.  "Dreg,"  which  is  the  liquor  remaining  in 
the  stills  after  distillation  of  whisky,  is  in  Scotland  much  used  by 
town  dairymen  for  a  like  purpose,  but  the  milk  produced  by  it  is  dis- 
tinctly thin  and  watery. 

BEST  USE   OF  THE  LAND. 

In  regard  to  the  cultivation  of  the  land,  the  first  point  kept  in  view 
is  to  obtain  the  largest  quantity  of  cattle  food,  and  the  second  is  to 
obtain  the  largest  amount  of  other  salable  produce.  About  150  acres 
are  employed  for  summer  pasture  for  cows  and  young  stock,  10  or  16 
for  the  growth  of  the  green  food  given  at  night  in  summer,  170  for 
hay,  160  are  in  grain  crops,  40  in  turnips,  and  20  in  potatoes.  When 
there  is  a  good  crop  of  hay  about  half  of  it  is  sold,  the  price  being 
from  112.50  to  116  per  ton.  The  wheat  and  barley  are  all  sold,  and 
as  much  of  the  oats  as  are  not  required  for  the  farm  horses,  of  which 
14  are  kept,  consuming  about  2  bushels  of  oats  each  per  week.  The 
potatoes,  also,  are  all  sold,  except  when  the  price  falls  below  $5  per 
ton,  when  they  are  given  to  the  fattening  stock,  but  not  to  the  cows, 
as  they  tend  to  make  the  milk  and  butter  white.  On  an  average,  the 
120  cows  consume  during  the  whole  year  the  produce  of  180  acres  of 
grass,  40  of  turnips,  and  the  straw  of  perhaps  30  acres  of  grain. 

The  grass  cut  for  hay  receives,  as  a  rule,  a  top-dressing  of  2  hundred- 
weights of  sulphate  of  ammonia,  1  hundredweight  of  superphospha^ 
of  lime,  and  1  hundredweight  of  kainit  per  acre.  The  grain  crops 
receive  half  the  above  quantities.  Potatoes  receive  3  hundredweights 
of  kainit  and  turnips  3  hundredweights  of  superphosphate,  in  addition 
to  about  10  tons  per  acre  of  the  farm  manure.  For  the  last  few  years 
Mr.  Kinnear  has  given  to  the  pasture  j^rass  the  same  top-dressing  as 
to  hay.  He  finds  that  it  pays  in  bringing  the  grass  at  least  a  fort- 
night earlier,  and  in  keeping  it  growing  even  in  time  of  drouth,  and 
in  the  enhancement  of  the  nutritive  quality  of  the  grass.  But  what 
yields  the  largest  amount  of  food  is  a  mixture  of  Italian  rye  grass 
with  red  clover.  This  is  sown  with  a  grain  crop.  After  the  crop  is  re- 
moved it  is  lightly  pastured,  and  in  spring  it  receives  a  dressing  of 
urine  from  the  manure  tank,  put  on  by  means  of  a  barrel  mounted  on 
wheels  and  discharging  into  a  trough  pierced  with  holes.  This  treat- 
ment gives  a  growth  of  2  feet  or  more  in  height  by  the  beginning 
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o'f  May.  As  soon  as  this  is  cat  a  second  dressing  of  tho  same  descrip- 
tion is  given,  wkich  in  six  weeks  yields  a  second  cutting  of  the  same 
bulk;  a  third  and  a  fourth  follow  before  the  end  of  the  summer.  In 
this  way  from  30  to  40  tons  of  the  most  succulent  and  nutntious  herb- 
age are  obtained  per  acre. 

FARM   ACCOITNTS. 

All  the  accounts  of  the  farm  and  herd  are  regularly  kept  by  the 
system  of  double  entry.  There  the  herd  is  charged  with  the  cost  of 
the  food  grown  on  the  farm,  of  purchased  food,  and  of  labor  in  attend- 
ance and  milking,  and  expense  of  distribution;  it  is,  on  the  oUier 
hand,  credited  with  the  amount  received  for  milk,  butter,  etc,  the 
value  of  the  calves  and  of  the  manure  produced.  £ach  several  crop 
is  similarly  charged  with  the  cost  of  labor  spent  on  it,  seed,  and 
manure,  whether  produced  on  the  land  or  purchased,  and  it  is  cred- 
ited with  its  price  if  sold  or  its  value  if  given  to  the  cows  or  other  stock. 
Mr.  Kinnear  does  not,  however,  take  account  of  the  residual  value  of 
mauui*e  after  the  Urst  crop,  this  being  of  too  uncertain  an  amount, 
and  being  fairly  shared  among  all  the  crops  by  its  addition  to  the 
general  fertility  of  the  land.  He  attributes  the  highest  importance  to 
the  use  of  bookkeeping  in  this  manner.  It  enables  him-  to  see  the 
exact  value  of  every  crop  and  of  every  system  of  cultivation,  and  thus 
to  abandon  such  as  do  not  pay,  while  extending  and  improving  those 
which  are  profitable. 

COST  OF  LABOR. 

It  ma}^  be  mentioned  in  conclusion  that  he  adopts  with  the  work 
people  employed  a  modified  system  of  what  is  known  in  Britain  as 
"profit-sharing."  When  the  accounts  show  a  net  profit  after  pay- 
ment of  expenses,  interest  on  capital,  and  the  normal  rent  of  the  land 
he  divides  it  between  himself  and  the  work  people  in  the  proportion 
of  their  several  interests,  reckoning  his  own  at  the  annual  value  of 
capital  and  land,  and  theirs  at  the  annual  rate  of  wages  paid  to  them. 
In  some  years  there  has  been  no  such  profit;  in  others  it  has  permitted 
of  a  bonus  or  dividend  of  from  2  to  7  per  cent  to  each  on  their  wages. 

The  laborers,  both  men  and  women,  are,  in  conformity  with  the 
custom  of  the  neighborhood,  engaged  by  the  year.  They  all  occapy 
houses  on  the  estate,  which  have  gardens  attached  and  are  rent  free. 
Men  receive  an  average  of  $250  a  year  in  wages,  women  and  boys 
from  $75  to  $150.  In  addition  the  women  employed  in  milking  receive 
12  cents  a  day.  When  there  is  a  family  thus  working  together  the 
joint  earnings  may  amount  to  from  $500  to  1900  a  year.  The  total 
wages  for  labor  employed  on  the  farm  are  about  $4,500  a  year.  From 
$2,500  to  $3,000  a  year  is  spent  on  purchased  food  and  above  $1,500 
on  commercial  manures.  The  lioui*s  of  labor  are  about  nine  in  summer 
and  eight  in  winter. 
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OTHER  FARM   OPERATIONS. 


To  an  American  the  plowing  is  almost  a  revelation.  The  pair  of 
heavy  Clydes^le  k«rses  more  slowly,  time  not  bein^  considered,  but 
the  land  is  left  in  fkrrows  straight  and  pr»ctieally  alike  m  elevation 
and  angles.  The  plowing  matcliea  are  the  great  yearly  events, 
forming  gala  days  fo*  the  countryside.  The  teams  are  resplendent 
with  plaits  and  ribbons. 

The  stacking  is,  however,  no  less  a  fine  art.  Fifty  grain  stacks 
about  a  single  farm  steading  is  not  an  unusual  an^ay — each  ready  to 
yield  about  125  bushels  of  grain.  Every  stack  is  thatched  and  will 
withstand  the  heavy  fall  and  winter  rains,  and  as  well  the  crows  and 
rooks,  whieh  maintain  the  utmost  freedom  of  intercourse  with  man 
and  claim  their  full  share  of  the  products  of  his  labor.  They  have 
not  the  shyness  of  their  congener — the  American  crow.  In  Scottish 
farming  the  ultimate  has  been  reached  in  tidiness,  cleanliness  of 
land,  and  thoroughness  of  cultivation.  It  is  interesting  to  note  that 
American  implements  are  quite  largely  used  in  some  of  their 
operations. 

This  hig"h  farming  speaks  most  emphatically  in  its  results.  This 
year  afFordls  instances  where  the  yield  per  acre  reached  81  bushels  of 
barley,  64  of  wheat,  80  of  oats,  and  350  of  potatoes.  Most  of  the  grain 
crops  are  "thrashing  extremely  well  for  quantity  and  quality.  Weight 
per  bushel  of  barley  and  oats  has  seldom  been  better.  It  is  common 
to  have  ordinary  Scotch  barley  up  to  57  and  even  58  pounds  per 
hushel  thi»  year,  and  oats  run  front  43  to  44  pounds  on  almost  every 
second  farm  on  the  low  grounds.  Wheat  is  also  well  up.  Ordinary 
large  cn>p»  nii^t  be  said  to  be  40  bushels  wheat,  48  barley,  and  5G 
oats.  A  few  crops  of  oats  have  run  from  96  to  113  bushels  i>er  aci*e 
and  the  wei^t  up  to^  standard. 
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YITALITT  AND  RETENTION  OF  YIEULENCE  BY  CERTAIN 
PATHOGENIC  BACTERIA  IN  MILK  AND  ITS  PRODUCTS. 

By  Charles  F.  Dawson,  M.  D.,  D.  V.  S., 
Veterinary  Inspector ^  Bureau  of  Animal  Industry. 

That  milk  is  a  first-class  medium  for  the  development  of  many  of 
the  pathogenic  bacteria  needs  no  further  proof  than  the  fact  that 
bacteriologists  use  it  as  one  of  the  means  to  determine  certain  bio- 
logical characters.  Some  species  cause  changes  in  the  physical  char- 
acter and  chemical  composition  of  milk,  these  changes  being  peculiar 
to  certain  organisms  and  therefore  diagnostic.  Others  cause  no 
changes  recognizable  by  the  senses,  yet  have  the  power  of  Infinite 
multiplication,  and  in  this  the  danger  mainly  lies. 

The  bacillus  of  typhoid  fever  may  be  introduced  into  the  milk  sup- 
ply of  a  family  by  ways  too  numerous  to  mention.  The  milk  itself 
will  give  no  evidence  whatever  to  the  consumer  of  the  presence  of 
typhoid  bacilli,  because  no  visible  changes  occur  in  the  milk  as  a 
result  of  the  multiplication  of  the  typhoid  bacilli  in  it.  The  same 
may  be  true  of  other  diseases,  the  causes  of  which  are  yet  undis- 
covered. 

VIABILITY  OF  BACTERIA  IN  MILK. 

That  milk  of  itself  has  germicidal  properties  seems  questionable, 
inasmuch  as  freshly  drawn  milk,  taken  under  the  most  careful  pre- 
cautions in  order  to  prevent  the  entrance  from  the  air  of  bacteria, 
always  contains  them.  It  is  believed  that  those  found  in  carefully 
drawn  milk  come  from  the  milk  reservoirs  in  the  udder,  but  opinion 
seems  to  be  divided  as  to  how  far  they  penetrate  the  glandular  struc- 
ture of  the  udder.  Their  entrance  into  the  teats  from  the  atmosphere 
and  external  objects  is  admitted.  Their  presence  in  the  udder  itself 
is  probably  due  to  capillarity  and  growth  by  extension.  It  is  possible, 
as  the  liquid  portion  of  the  milk  and  the  dissolved  salts  come  from 
the  blood  circulating  through  the  mammary  gland,  that  the  milk  may, 
like  the  blood,  at  some  stage  of  its  secretion  possess  slight  germicidal 
property.  If  so,  this  property  is  speedily  lost,  as  is  indicated  by  the 
enormous  numbers  of  bacteria  usuallj'^  found  in  freshly  drawn  milk. 
That  some  of  the  pathogenic  bacteria  continue  to  live  in  sour  milk 
and  also  retain  their  original  disease-producing  qualities  has  been 
noted  by  numerous  investigators.  Hankin  found  infectious  typhoid 
bacilli  in  an  Indian  milk  product  called  "dahi."  Ileim  says  the 
bacillus  of  Asiatic  cholera  is  viable  for  an  indefinite  period  in  sweet 
milk.  It  retains  its  virulence  for  some  days  in  sour  milk.  Roland 
inoculated  samples  of  certain  cheeses  with  the  bacilli  of  typhoid  fever 
and  of  Asiatic  cholera  to  determine  the  length  of  time  they  would 
survive  on  such  soil.  After  a  few  days  he  tried  to  make  subcultures 
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from  the  inoculated  cheeses  but  failed.  lie  kept  up  his  observations? 
for  a  period  of  nine  months,  but  failed  to  get  at  any  time  growth 
upon  ordinarily  suitable  media  from  the  cheese  cultures,  showing^ 
that  the  bacilli  of  typhoid  fever  and  Asiatic  cholera  are  killed  by  a^ 
few  days'  contact  with  certain  cheeses.  Steyerthal  writes:  '*A  Ham- 
burg family  in  1892,  during  a  cholera  epidemic,  went  to  Mecklenburgh 
and  carried  bread  and  butter  with  them.  They  ate  it  and  two  days- 
after  had  Asiatic  cholera,  one  of  the  children  dying  on  the  third  day.'*" 
Eossell  writes:  "Other  fugitives  from  Hamburg  to  Mecklenburgb 
carried  buttered  bread,  some  of  which  was  eaten  by  Mecklenburgh 
relatives.  In  three  daj's  one  of  them  was  sick  with  the  cholera.. 
Another  hml  a  suspicious  diarrhea."  Lafar  found  that  tubercle  bacilli 
lived  and  retained  their  virulence  for  one  hundred  and  twenty  days; 
in  butter.  Frohner  states  that  foot-and-mouth  disease  (a  contagious; 
eczema  of  cattle)  may  be  conveyed  by  the  milk  of  the  affected  animals.. 

That  not  all  pathogenic  bacteria  live  and  retain  their  virulence* 
when  they  enter  the  milk  and  are  carried  over  into  the  butter  and 
buttermilk  is  proved  by  the  following  experiments  made  by  the- 
writer,  in  which  it  was  considered  of  great  importance  to  imitate  as: 
closely  as  i)ossible  the  usual  order  of  events  in  the  ordinary  manufac-^ 
tare  of  butter.     The  manner  of  procedure  was  as  follows: 

The  virulence  of  a  peptone  beef-broth  culture  of  the  bacterium  of 
swine  plague  was  proven  by  the  subcutaneous  inoculation  and  subse- 
quent  death  in  eighteen  hours  of  a  healthy  rabbit  from  swine  plague 
Ten  cubic  centimeters  of  the  culture  were  added  to  one  gallon  of 
milk.  The  mixture  was  set  aside  for  twenty-four  houi*s  at  70°  F.  At 
the  end  of  this  time  the  milk  was  acid,  but  not  coagulated.  A  rabbit 
was  inoculated  subcutaneously  with  1  cc.  of  the  artificially  infected 
milk  and  died  in  eighteen  hours  from  swine  plague.  The  bacteriunt 
of  swine  plague  was  demonstrated  in  the  liver,  spleen,  and  blood  of 
the  rabbit.  The  cream  was  removed  by  means  of  a  clean  spoon  and 
placed  inside  the  box  for  another  twenty-four  hours  to  "npen."  At 
end  of  this  time  anotlier  rabbit  was  inoculated  subcutaneously  with 
a  small  quantity  of  the  * '  ripe  "  cream.  The  rabbit  died  within  twenty- 
four  hours,  showing  a  decrease  in  the  virulence  of  the  swine  plague^ 
organism  after  contact  with  sour  cream.  The  cream  was  then  placed 
in  a  clean  jar  and  shaken  until  the  butter  had  "  come,"  which  required 
about  fifteen  minutes.  To  this  butter  salt  was  added  in  the  propor- 
tion of  1  to  16,  and  on  the  next  day  another  rabbit  was  inoculated 
with  a  small  quantity.  This  rabbit  did  not  die  or  subsequently  show 
any  signs  of  being  ill.  In  order  to  determine  whether  the  additioii 
of  salt  had  anything  to  do  with  the  absolute  loss  of  virulence  and 
possibly  the  death  of  the  introduced  swine  plague  bacteria,  a  small 
portion  of  the  unsalted  butter  was  used  on  another  rabbit  as  a  checks 
The  check  remained  well,  also,  showing  that  the  salt  added  was  not 
the  bactericide.  We  may  therefore  conclude  from  the  result  of  these 
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experiments  that,  in  the  case  of  the  swine  plAgae  organism  at  least, 
something  (acid)  is  formed  in  the  milk  daring  the  manufacture  of 
butter  by  the  ordinary  method  which  is  in  thirty-six  hours  present 
in  suflScient  quantity  to  lessen  the  virulence  of  the  swine  plague 
bacterium,  and  that  in  twenty-four  hours  it  is  present  in  sufficient 
quantity  to  render  this  bacterium  nonvirulent  or  to  kill  it  entirely. 
As  previously  mentioned,  similar  observations  have  been  made  for 
some  months  upon  the  bacillus  of  hog  cholera  and  the  bacterium  of 
tuberculosis. 

EXPERIMENTS  UPON  THE   BACTERIUM   OF  TUBERCULOSIS. 

Method, — The  guinea  pig  was  chosen  for  the  test  on  account  of  its 
susceptibility  to  tuberculosis  and  its  being  somewhat  refractory  to 
tlio  septicaemias.  A  pea-size  piece  of  butter  was  introduced  beneath 
the  skin.  In  order  to  get  about  the  same  quantity  for  each  obser- 
vation, a  graduated  glass  tube  was  used  as  a  sampler.  This  tube 
containing  the  butter  was  jmssed  into  an  incision  made  through  the 
skin  of  the  abdominal  wall  and  allowed  to  remain  until  the  contained 
butter  was  melted  by  the  heat  of  the  animal's  body,  when  the  tube 
was  withdrawn,  leaving  a  pocket  filled  with  the  infected  butter. 

First  observation. — June  28,  1895.  Guinea  pig  No.  459,  inoculated 
with  a  small  piece  of  freshly  infected  butter  made  to-day.  August 
31,  two  months  later,  animal  found  dead;  much  emaciated.  Local 
lesion  large,  and  made  up  of  creamy  pus  and  pus-infiltrated  tissue. 
Liver  much  enlarged,  extensively  diseased,  and  showed  green  and 
yellow  necrotic  areas.  Spleen  enlarged  four  times  and  extensively 
dise^ised.  Mediastinal  glands  much  enlarged,  and  those  at  bifurca- 
tion of  trachea  very  large,  and  gritty  on  section.  Lungs  engorged 
and  extensively  invaded  by  yellow  tubercles  the  size  of  a  millet 
seed.  Hydrothorax,  the  liquid  being  bloody.  A  cover-glass  prepa- 
ration from  one  of  the  least  affected  lymphatics  showed,  by  differen- 
tial stain,  numbers  of  tubercle  bacilli.  The  results  of  subsequent 
inoculation  of  butter  infected  with  tubercle  bacilli  are  here  tabulated 
for  the  sake  of  brevity. 

Table  shotfnng  retention  of  virulence  by  the  tubercle  baeilH  wJienplaeed  in  conimer- 
cial  butter^  exhibited  by  its  disease-producing  propertff  in  guinea  pigs. 


Guinea 
pig. 


Date  of  Inoc- 
nlAtion. 


Date  of 
death  from 
tubercalosis. 


Length  of  life  after  inoculation. 


Age  of  infected 
batter. 


No.    440 

9 
G 
63 
G2 
84 


July  6,1805 
Aug.  5,1895 
Aug.  15, 1886 
Sept  10, 1695 
Nov.l2,l«96 
Jan.  29,1806 
Feb.  28,1806 


Aug.  16, 1805 
Sept.  17, 1806 
Nov.  12. 1805 
Nor.  10, 1805 
Feb.  20,1806 
May  12,1896 
(a) 


1  month  11  daya  . . 

1  month  12  days  .. 

2  months  37  days  . 
1  month  12  dvys . . 

3  months  8  days  . . 
3  months  15  days  . 


8  days. 

1  month  7  days. 

1  month  17  days. 

3  months  22  days. 

4  months  14  days. 

7  months  1  day. 

8  months. 


a  Chloroformed  and  fousd  aiZected  June  28,  1803. 
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It  may  be  seen  from  this  table  that  the  bacillus  retains  its  virulence 
pretty  uniformly  for  about  three  months,  when  it  begins  to  attenuate. 
At  the  eighth  month  its  virulence  was  considerably  decreased,  as  may 
be  seen  f i*oni  the  fact  that  guinea  pig  No.  84  was  inoculated  four 
months  previous  to  its  death  from  chloroform.  Although  upon  post- 
mortem examination  it  was  found  to  be  considerably  diseased,  it  had 
appeared  to  be  in  fair  health.  These  experiments  also  show  that  the 
bacillus  of  tuberculosis  not  only  retains  its  life,  but  its  virulence  as 
well,  in  butter  for  eight  months,  and  that  butter  may  be  considered 
a  carrier  of  the  germ  of  tuberculosis. 

It  would  be  of  additional  interest  to  determine  if  the  tubercle  bacil- 
lus, when  placed  in  milk  immediately  after  its  having  been  drawn 
from  the  udder,  would  retain  its  virulence  in  the  presence  of  the  acids 
which  are  formed  in  the  milk  and  cream  previous  to  its  being  manu- 
factured into  butter  by  the  usual  methods.  This  was  done  in  the 
ease  of  the  hog  cholera  and  swine  plague  organisms,  and  it  was  found 
that  the  latter  bacterium  (swine  plague)  was  either  killed  outright  or 
rendered  nonvirulent  during  the  manufacture  of  butter.  In  the  case 
of  the  hog  cholera  experiments  the  following  table  shows  that  it  is  an 
organism  which  retains  its  disease-producing  property  in  conditions 
which  were  found  to  be  adverse  to  the  swine  plague  organism. 

METHOD    OF    PREPARATION    OF    BUTTER    TO    TEST    ITS    BACTERICIDAL 
ACTION  UPON  THE  HOG  CHOLERA  BACILLUS. 

February  o,  1896,  10  cc.  of  a  peptone  beef -broth  culture  of  virulent 
hog  cholera  bacilli  was  added  to  1  gallon  of  milk.  On  February  6 
the  cream  was  removed  and  set  aside  to  *' ripen"  until  February  7, 
when  it  was  shaken  in  a  bottle  until  butter  had  ''come."  Salt  was 
added  in  the  proportion  of  1  to  16.  * 

Table  showing  retention  of  virulence  by  the  baeiUtis  of  fiog  cholera  in  butter. 


^°"*^    inoculation. 


No.  eo  Feb. 
«3  I  Feb. 
136  j  May 
129  j  June 
133  I  July 
136  !  July 
500  Sept 
156     Oct. 


106 
100 


Kov. 
Feb. 


5,1806 
14,1896 
20.1806 
16.1896 

5.1896 
28.1896 

5.1806 
20.1896 
19.1896 

5,1807 


Date  of 
death  from 
hog  cholera. 


Feb.  12,1806 
Feb.  21,1806 
May  27, 1890 
June  2i,  1896 
July  12,1806 
Aug.  8,1896 
Sept.  24, 1890 
Nov.  1,1896 
Dec  5,1896 
Feb.  15.1807 


Length  of  life  after  inoculation. 


6  days  . 

7  days  . 
do. 

8  days . 
0  days . 

11  days 
19  days 

12  days 
15  days 
10  days 


Age  of  infected 
butter. 


1  day. 
0  days. 

3  months  15  days. 

4  months  11  days. 

5  months  1  day. 

5  months  23  days. 

7  months. 

8  months  15  days. 
10  months. 

12  months. 


The  foregoing  obsei-vations  show  that  the  hog  cholera  bacillus  is 
more  resistant  than  the  swine  plague  bacterium,  and  are  a  confirma- 
tion of»the  experiments  made  by  Drs.  Salmon  and  Smith  upon  these 
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organisms  with  various  disinfectants,  and  also  show  that  not  until 
the  fifth  month  does  the  organism  begin  to  lose  its  virulence. 

They  also  show  that  hog  cholera  could  be  carried  in  sour  milk  and 
in  butter,  and  that  the  organism  remains  virulent  for  at  least  twelve 
months  in  commercial  butter. 

BUTTER   AND   PORK  AS   CARRIERS   OF  INFECTION. 

Owing  to  the  similarity  of  the  biology  of  this  organism  to  the  bacil- 
lus of  typhoid  fever  and  of  the  diseases  they  produce  in  man  and  in 
swine,  respectively,  might  we  not  conclude  that  the  typhoid  bacillus, 
if  it  were  in  the  milk,  could  retain  its  virulence  in  the  butter  made 
therefrom  for  at  least  a  sufficicAt  length  of  time  to  place  butter  in  the 
list  of  edibles  as  a  carrier  of  typhoid  fever? 

That  tuberculosis  can  be  spread  by  similar  means  is  suggested  by 
an  outbreak  of  tuberculosis  in  swine  ^  where  all  circumstances  strongly 
pointed  to  the  fact  that  the  drove  had  become  infected  by  feeding  upon 
refuse  from  a  creamery.  It  may  be  of  interest  to  add  that  of  the  9 
hogs  composing  this  drove  5  died  of  tuberculosis  at  the  age  of  six 
months,  and  that  in  December,  six  months  later,  the  remaining  4  were 
slaughtered  for  pork.  They  were,  so  far  as  external  appearance 
went,  in  perfect  health,  weighing  about  300  pounds  each.  Post- 
mortem examination  revealed  calcified  tubercles  in  the  livers  and 
spleens  of  three  of  them,  and  in  the  fourth  the  liver  was  liberally 
sprinkled  with  miliary  tubercles.  The  spleen  was  the  seat  of  large, 
caseous  tumors,  and  the  entire  lymphatic  glandular  system  was  invaded 
by  tuberculosis,  some  of  the  glands  being  infiltrated  throughout  their 
substance  by  small  tubercles,  and  others,  especially  those  of  the 
mesentery,  entirely  broken  down,  indicating  the  primary  focus  of  the 
disease.  In  all  of  the  lobes  of  both  lungs  miliary  tubercles  were  pre- 
sent, giving  to  the  touch  the  impression  of  bird  shot.  This  outbreak 
of  tuberculosis  also  shows  that  swine,  like  cattle,  may  be  badly  affected 
with  the  disease  and  for  a  time  give  little  or  no  evidence  of  its 
existence. 


>  Annnal  Report  Bureau  of  Animal  Industry,  1895  and  1S96,  p.  212. 
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COLORED  SPOTS  IN  CHEESE.' 

By  R.  A.  Pearson, 
Assistant  Chief  of  Dairy  Division,  Bureau  of  Animal  Industry, 

Numerous  inquiries  have  been  received  by  the  Dairy  Division  of 
this  Department  concerning  the  "disease "of  cheese  sometimes  called 
"cheese  rust,"  which  is  more  or  less  prevalent  in  certain  sections 
of  this  country  and  has  caused  considerable  annoyance  and  loss  to 
some  factories  and  dealei*s.  Although  this  trouble  has  been  in  evi- 
dence for  a  number  of  years,  it  has  received  but  little  attention  f rom- 
our  scientists  and  experiment  stations;  and  cheese  makers  so  unfor- 
tunate as  to  have  it  visit  them  have  explained  it  in  many  different 
ways  and  dealt  with  it  accordingly. 

GENERAL  DESCRIPTION. 

From  about  fifty  reports  received  at  this  office  the  following  facts 
are  gathered:  The  affection  is  noticed  where  white,  or  uncolored, 
cheese  is  made.  It  may  not  appear  until  after  the  cheese  is  sold, 
but  is  usually  first  discovered  from  one  to  three  weeks  after  the  curd 
is  pressed,  when  there  may  be  seen  a  number  of  red  to  reddish  yel- 
low spots  on  the  outside  and  throughout  the  body  of  the  cheese. 
ITie  spots  may  be  detected  with  the  aid  of  a  microscope  some  time 
before  they  are  visible  to  the  naked  eye.  These  sometimes  seem  to 
be  in  irregular  layers,  and  when  a  trier  is  inserted  piercing  the  layers 
rings  appear  on  the  plug  withdrawn.  If  a  cheese  affected  in  this 
way  is  cut  across  the  layers  it  is  found  to  be  streaked.  The  spots 
increase  in  size  from  day  to  day  and  vary  from  mere  specks  to  large 
patches;  they  are  chiefly  in  the  open  spaces,  or  cells,  or  interstices, 
between  the  pieces  of  curd,  and  sometimes  resemble  a  sprinkling  of 
iron  rust  or  red  pepper.  In  some  cases  they  are  described  as  being 
the  size  of  small  shot  and  are  scattered  through  the  cheese  as  though 
they  "had  been  dropped  into  the  curd  while  putting  to  hoop."  In 
other  cases  they  are  as  large  as  silver  quarters  and  occasionally,  on 
the  outside  of  the  cheese,  especially  at  the  ends  which  come  in  con- 
tact with  the  shelves,  there  are  colored  patches  as  large  as  one's  hand. 
This  trouble  occurs  in  hot  weather  and  is  at  its  worst  in  July  and 
August.  Sometimes  it  affects  only  a  part  cf  the  output  of  a  factory, 
but  if  it  gains  a  good  foothold  it  is  liable  to  bo  found  in  the  entire 
product. 


*  Published  also  as  Circular  No.  24  of  the  Bureau  of  Animal  Industry. 
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EFFECT  OF  COLORED  SPOTS. 

So  far  as  is  known,  these  spots  do  not  have  any  eflEect  on  the  con- 
sumer. Professor  Connell  fed  mice  with  cheese  containing  the  red- 
dish yellow  spots  and  at  the  end  of  two  weeks  they  were  alive  and 
well.  Inoculation  experiments  with  guinea  pigs  resulted  in  only 
slight  local  inflammation.  But  the  unsightliness  of  the  spots  nat^ 
urally  has  an  unfavorable  effect  on  sales,  and  reductions  for  this 
cause  from  one-fourth  to  one  cent  per  pound  are  not  uncommon. 
Such  a  shrinkage  in  returns,  together  with  loss  of  reputation,  can  be 
ill  afforded  by  any  cheese  factory  and  its  patrons. 

CAUSE   OF  COLORED  SPOTS. 

Tlie  cause  of  cheese  rust  is  not  generally  known,  and  it  is  popu- 
larly attributed  to  numerous  conditions,  such  as  feed  or  water  given 
to  the  cows,  tainted  milk,  adulterated  milk,  rusty  spots  in  milk  uten- 
sils and  vats,  too  quick  ripening,  poor  rennet,  uneven  coloring  (when 
color  is  used),  uneven  cooking,  the  curd  mill,  unclean  benches  in  the 
curing  room;  in  fact,  almost  everything  which  comes  in  contact  with 
tte  milk  or  curd  during  manufacture  and  almost  every  step  in  the 
process  has  been  suspected  of  being  the  cause  of  this  disorder.  It 
is  sometimes  confused  with  irregular  coloring  resulting  from  the  use 
of  a  poor  grade  of  color  or  improper  mixing. 

In  recent  years  cheese  rust  and  other  affections  of  similar  nature 
have  been  carefully  studied  by  bacteriologists,  and  they  have  found 
that  these  troubles  are  usually  caused  by  different  kinds  of  bacteria. 
Some  general  characteristics  of  these  tiny  creatures  are  given  in 
Farmers'  Bulletin  No.  63,  '*Care  of  milk  on  the  farm,"  a  publication 
of  this  Department. 

USUAL  REMEDY. 

Tlie  remedy  usually  adopted  is  to  color  the  cheese  so  the  spots  will 
be  less  visible  or  completely  covered,  but  this  is  not  entirely  satisfac- 
tory, as  it  does  not  correct  the  cause,  and  frequently  the  market  being 
supplied  demands  an  uncolored  cheese;  sometimes  the  spots  are  so 
bad  that  color  enough  to  cover  them  would  spoil  the  cheese.  Numer- 
ous other  remedies  are  suggested,  based  on  the  supposed  causes  given 
above,  but  they  are  generally  theories,  and  in  most  cases  would  fail 
in  practice.  As  suggested  later,  hastening  the  ripening  of  the  milk 
may  have  the  favorable  effect  of  retarding  the  growth  x)f  colored 
spots.  The  only  perfect  remedy  is  to  do  away  with  the  cause,  and 
the  method  of  accomplishing  this  is  shown  below. 

INVESTIGATION  OF  AN  OUTBREAK. 

Under  the  direction  of  the  dairy  commissioner  of  Canada  a  care- 
ful study  and  report  of  an  outbreak  of  colored  spots  in  a  Canadian 
factory  was  made  by  Dr.  W.  T.  Connell  in  the  summer  of  1896. 
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The  factory  was  found  to  be  well  located  but  not  well  kept.  As  is 
too  frequently  the  case  with  cheese  factories,  the  utensils  and  vats 
in  daily  use  were  fairly  well  cleaned,  but  in  general  the  factory  had 
an  untidy  appearance;  in  particular,  the  drains  were  very  defective 
and  filthy.  The  drainage  from  the  factory  was  intended  to  enter  a 
drain  under  the  floor,  but  a  close  connection  between  the  floor  and 
drain  was  not  made  and  it  had  to  fall  about  18  inches  to  the  trough; 
a  considerable  part  of  it  splashed  over  onto  the  ground  underneath, 
which  was  kept  constantly  saturated  and  in  a  slimy  condition.  The 
color  of  the  slimy  mass  varied  from  reddish  to  reddish  yellow  or 
reddish  gray.  Bacteriological  examination  of  this  substance  revealed 
many  forms  of  low  organic  life,  and  bacilli  were  discovered  which 
closely  resembled  a  form  found  in  the  affected  cheese.  The  salt, 
rennet,  and  samples  of  milk  delivered  by  the  different  patrons  were 
also  examined,  but  without  finding  suspicious  germs  in  any  of  them. 
There  seemed  little  doubt  but  that  the  defective  drain  and  its  sur- 
roundings were  the  source  of  infection,  and  to  prove  that  the  chro- 
mogenic  germ,^  abundant  about  the  drain,  could  cause  the  trouble, 
a  lot  of  milk  in  a  factory  entirely  free  from  the  infection  had  a  cul- 
ture of  the  bacilli  introduced  into  it  and  was  made  into  cheese; 
within  a  few  days  the  spots  appeared.  Prof.  F.  C.  Harrison  rei>orts 
that  the  same  bacillus  is  found  in  dirty  sinks,  vats,  etc. 

In  this  instance  it  was  easy  to  see  how  the  germs  could  find  their 
way  from  the  infected  soil  to  the  vats.  When  the  dried  slime  was 
stirred,  dust  arose  and  it  was  carried  by  the  wind  into  the  factory. 
Some  particles  settled  directly  in  the  vats  and  on  the  utensils;  others 
fell  in  moist  places  and  colonies  were  started,  thus  forming  nearer 
sources  of  contamination.     Moist  slime  and  dried  slimo  were  tracked 


'  The  organism  found  to  cause  the  trouble  is  named  by  Professor  Connell 
BaciUits  rudensis;  it  is  described  as  being  in  the  form  of  short  rods,  sometimes 
curved,  though  usually  straight,  and  measuring  from  one  twenty-five  thousandth 
to  one  fifteen-thousandth  of  an  inch  in  length;  they  may  be  in  pairs,  but  do  not 
form  long  chains.  It  "stains  well  with  ordinary  aniline  dyes  in  recent  culture. 
It  stains  best  with  carbol-fuchsin  or  aniline  water,  gentian,  violet.  Older  cultures 
often  show  rods  with  unstained  beads,  one  or  more.  These  are  evidently  not 
spores;  no  spores  have  been  demonstrated." 

As  to  its  biological  characters,  it  '*is  aerobic  and  facultative  anaerobic,  but 
grows  more  rapidly,  and  pigment  is  formed  a  little  more  freely,  with  plenty  of 
oxygen.  It  does  not  liquefy  gelatine.  It  is  freely  motile,  but  no  flagella  could  be 
demonstrated  by  Van  Ermengem's  method.'* 

**  In  gelatine  stick  cultures  at  70"  F.  this  organism  is  seen  as  a  faint  white  growth 
along  puncture  line  in  twenty-four  hours,  showing  as  discrete  small  colonies  under 
lens;  in  forty-eight  hours  the  growth  is  clearly  seen  and  has  a  faint  yellowish 
tinge;  growth  is  as  free  in  depth  as  toward  surface;  in  three  or  four  days  punc- 
ture line  becomes  of  a  faint  reddish  yellow.  No  liquefaction  occurs,  nor  does 
growth  extend  over  culture  surface.  In  gelatine  slope  tubes  growth  occurs  along 
the  inoculating  line  as  discrete,  small,  rounded  colonies,  with  beveled  edges,  grad- 
ually acquiring  a  reddish  yellow  east.    If  gelatine  be  faintly  acid,  pigment  for- 
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into  the  building  by  operators  and  visitors,  and  the  germs  were  easily 
transferred  from  the  floor  to  the  milk  by  cloths,  utensils,  drafts  of 
air,  etc.  No  theory  is  given  as  to  the  original  source  of  the  germs, 
but  it  is  plainly  shown  that  after  they  became  established  a  circuit 
was  formed  from  the  drain  to  the  milk  and  whey  and  back  to  the 
drain  again. 

Experiments  by  Prof.  J.  A.  Ruddick  showed  that  when  the  germs 
were  introduced  into  milk  having  considerable  acid,  less  spots  were 
found  in  the  cheese  than  when  they  were  added  to  comparatively 
sweet  milk.  This  is  evidently  one  reason  wh^^  the  makes  are  differ- 
ently affected,  the  milk  being  riper  when  delivered  on  some  days 
than  others. 

Just  how  a  dairy  originally  becomes  infected  with  objectionable 
bacteria  which  color  the  milk  or  cause  it  to  be  ropy,  slimy,  bitter,  or 
soapy,  or  how  a  creameiy  or  cheese  factory  which  has  had  no  pre- 
vious trouble  with  bacteria  is  infected  with  troublesome  forms,  is 
not  always  known.  Occasionally  outbreaks  occur  which  are  as  unex- 
pected and  inexplicable  as  are  some  outbreaks  of  infectious  diseases 
in  healthy  communities.  But  it  should  be  remembered  that  bacteria 
are  extremely  minute  bodies  and  that  many  ways  of  moving  about, 
even  long  distances,  are  possible  to  them.  They  can  often  success- 
fully withstand  what  would  seem  to  be  very  unfavorable  conditions 
and  thus  for  a  long  time  hold  their  life  as  they  are  carried  from  place 
to  place,  or  as  conditions  about  them  change,  until  they  find  them- 
selves a  favorable  location  for  growth,  and  then  immediately  com- 
mence to  multiply  at  a  marvelous  rate.  They  may  first  be  introduced 
into  a  factory  by  impure  wat^r,  milk  from  an  infected  dairy,  cans 
which  have  been  used  for  other  than  dairy  purposes,  and  especially 
by  dust  or  anything  which  carries  dirt. 

mation  is  not  so  great.  On  agar-agar  colonies  always  remain  small  and  white, 
not  forming  any  pigment  either  at  room  temperature  or  at  body  heat." 

•*On  milk  growth  readily  occurs,  causing  clotting  after  two  days  at  70*'  F.,and 
coagulum  gradually  acquires  a  faint  yellow  cast.  Often,  also,  pigmentation 
occurs  as  faint,  red,  yellow  dots  on  surface  of  coagulum." 

*  *'On  neutral  beef-peptone  broth  this  bacillus  grows  slowly,  causing  a  faint 
cloudiness,  chiefly  in  lower  half  of  tubes.  On  potato  tubes  its  growth  is,  however, 
most  typical.  On  potatoes  kept  at  70'  F.  there  appear  in  twenty-four  hours  faint 
yellowish  colonies  which  soon  acquire  a  red  tinge,  gradually  becoming  in  course 
of  three  or  four  days  rust  colored;  these  colonies  are  small,  seldom  becoming 
larger  than  a  pinhead;  the  colonies  are  rounded  and  have  raised  centers  and  an 
irregularly  sloping  edge." 

**  Cultures  in  broth  of  these  bacilli,  forty-eight  hours  old,  were  heated  to  various 
temperatures  to  determine  if  spores  formed.  It  was  found  that  heating  to  155**  F. 
nearly  always  kills  this  bacillus,  while  a  temperature  of  148''  F.  for  ten  minutes 
was  readily  withstood.  A  temperature  of  boiling  water  for  twenty  to  thirty  sec- 
onds was  found  to  kill  the  microorganism  in  all  cases.  If  spore  formation 
occurred,  it  is  almost  certain  that  higher  temperature  would  be  withstood  for 
longer  periods." 
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PREVENTIVE  MEASURES. 


After  objectionable  germs  have  once  entered  the  factory  three 
things  are  required  for  their  growth  or  increase,  namely,  warmth, 
moisture,  and  food.  It  is  impossible  to  keep  the  temperature  from 
being  favorable  to  them  in  the  summer  time,  but  by  keeping  the  fac- 
tory as  dry  as  possible,  the  food  supply  scarce,  and  subjecting  the 
germs  to  conditions  which  are  fatal  to  them,  such  as  high  heat  and 
disinfectants,  it  is  possible  to  rid  the  factory  of  them. 

Soon  after  a  factory  is  infected  with  troublesome  bacteria,  colonies 
will  become  established  in  many  places;  they  are  hidden  in  cracks  in 
the  floors  and  walls,  and  any  place  which  remains  continually  moist 
will  contain  large  numbers  of  them.  The  entire  building  and  all  its 
contents  must  be  scrupulously  cleaned  and  the  work  must  extend  to 
the  whey  tank  and  drain  leading  to  it.  Every  utensil  should  be 
thoroughly  sterilized  by  exposure  to  live  steam  during  at  least  ten 
minutes,  and  everything  not  so  treated  should  be  disinfected.  The 
inside  walls  of  the  building  and  the  putsides  of  the  larger  apparatus 
may  be  disinfected  with  boiling  water  or  steam,  but  if  this  is  not 
practicable  a  dilute  solution  of  carbolic  acid  may  be  used,  at  the 
strength  of  1  pound  to  25  to  50  of  water.  This  is  an  excellent  disin- 
fectant, but  should  not  be  applied  to  any  surface  which  comes  in 
contact  with  the  milk.  Sulphate  of  iron  (copperas)  is  an  efficient  dis- 
infectant for  drains;  they  should  be  flushed  daily  with  boiling  water 
and  have  steam  passed  through  them  if  possible,  then  have  lumps  of 
copperas  placed  in  them. 

At  the  same  time  or  preceding  the  work  of  cleansing  the  factory 
its  surroundings  should  be  improved.  Pools  should  be  drained  and 
the  hollows  filled  with  clean  earth.  If  at  any  point  the  soil  is  sat- 
urated with  milk  or  whey,  the  top  part  should  be  replaced  with  fresh 
earth,  if  practicable,  and  copperas  sprinkled  about.  Treatment  of 
this  kind  frequently  repeated  and  accompanied  by  the  replacement 
of  decayed  boards  in  the  floor  or  elsewhere,  and  the  repair  of  drains, 
waste  pipes,  etc.,  and  followed  by  a  good  coat  of  whitewash,  will 
usually  remove  all  trouble.  If,  however,  the  conditions  are  not 
improved  after  these  operations,  it  is  probable  the  source  of  infection 
is  external  to  the  factory,  and  every  effort  should  be  made  to  quickly 
locate  it.  An  affection  once  started  readily  travels  from  dairy  to 
dairy,  and  unless  it  is  promptly  stamped  out  an  entire  district  may 
suffer  and  great  loss  result.  If  it  is  found  by  handling  the  milk  from 
the  different  dairies  separately,  or  by  the  use  of  a  fermentation  or 
curd  test,  that  the  trouble  belongs  to  a  certain  one,  that  dair}''  should 
be  thoroughly  cleaned  and  disinfected  as  described  in  Farmers'  Bul- 
letin No.  63.  If  the  water  is  found  to  be  to  blame,  a  new  supply 
should  be  obtained,  or  an  arrangement  provided  to  boil  all  the  water 
used. 
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The  infection  of  the  factory  above  referred  to  wais  entirely  over- 
come by  remedying  the  faulty  draining  facilities  and  thoroughly 
cleaning  and  disinfecting  the  factory,  its  contents,  and  surroundings. 
In  one  factory  which'  had  been  troubled  for  several  years  the  diffi- 
culty disappeared  with  a  change  of  operators;  the  new  man  gave 
everything  a  thorough  cleaning  and  saw  nothing  of  rust  spots. 
In  another  case  the  renovation,  and  in  fact  the  reconstruction,  of  a 
factory  failed  to  remedy  the  trouble,  which  was  finally  located  in 
the  dairies  of  some  of  the  patrons. 
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Photomicrograph  of  Hog  Cholera  Bacillus  x  1000. 


Hog  Cholera  Bacillus. 
Agar  Culture,  Showing  Flagella,  Loeffler's  ^tain  x  lOOO. 
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Plate  V. 


Fia  I. 
Agar  Tube  Culture  of  Swine- 
Plaque  Bacteria. 


Fn.  2. 

Agar  Tube  Culture  of  hog 
Cholera  Baolli.  Four  Days  Old. 
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Fia  3. 
Swine  Plague  X  1 000. 


Haines,  (l«rl. 


\  HoMi  A  lo.  UlW.BjiHhmxi- 


Digitized  by 


Google 


THE  SEBUM  TREATMENT  FOB  SWINE  PLAGUE  AND 
HOO  CHOLEBA.' 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D.,  M.  D., 
Chief  of  Biochemic  Division,  Bureau  of  Animal  Industry, 

The  investigations  of  the  Bureau  of  Animal  Industry  daring  the 
past  years  have  demonstrated  that  the  swine  of  the  conntry  are  sub- 
ject to  two  very  serious  diseases.  The  one  of  these  called  sivine 
plagtie  is  produced  by  a  short  rod-shaped  germ  which  is  nonmotile. 
(PI.  V,  fig.  3.)  The  other,  hog  cholera^  is  caused  by  a  rod-shaped 
bacillus  somewhat  larger  than  the  swine  plague,  which  is  motile 
(PI.  IV,  fig.  1).  These  germs  differ  from  each  other  in  their  manner 
of  growth  (PI.  V,  figs.  1  and  2)  on  various  media  as  well  as  in  their 
shape,  size,  and  pathogenic  effects.  In  addition,  the  hog  cholera  germ 
is  provided  with  flagella  (PI.  IV,  fig.  2),  while  these  can  not  be  demon- 
strated upon  nonmotile  bacilli,  as  the  swine  plague. 

The  cause  of  a  disease  having  been  found,  the  next  problem  is  to 
find  the  means  of  destroying  or  controlling  the  baneful  agent. 

One  of  the  most  interesting  and  diflacult  problems  which  has 
engaged  the  attention  of  this  Bureau  for  some  years  has  been  the 
discovery  of  a  method  or  methods  for  the  prevention  or  cure  of  the 
diseases  known  as  hog  cholera  and  swine  plague  among  swine. 

PRELIMINARY   EXPERIMENTS. 

In  the  year  1890  a  study  of  the  substances  secreted  by  the  hog 
cholera  and  swine  plague  germs  was  begun  in  the  Biochemic  Labora- 
tory of  the  Bureau  of  Animal  Industry  by  the  writer  of  this  article. 
From  cultures  of  these  bacteria  he  succeeded  in  isolating  two  sub- 
stanees  albuminmd  in  character  and  others  belonging  to  the  group 
called  amines,  which  produced,  when  injected  into  experimental  ani- 
mals, some  of  the  characteristic  symptoms  of  hog  cholera  or  swine 
plague,  respectively,  and  conferred  upon  these  animals  an  immunity 
to  subcutaneous  inoculation  with  hog  cholera  and  swine  plague  germs, 
respectively.  The  reports  of  this  work  were  published  in  the  Medical 
News,  of  Philadelphia,  in  September  and  October,  1890,  and  annual 
reports  of  this  Department  for  1890  and  1891. 

^  Most  of  the  information  in  this  article  was  published  as  Bulletin  No.  23  of  the 
Bureau  of  Animal  Industry.  It  finds  place  here  in  order  that  both  lines  of  inves- 
tigations relative  to  hog  cholera  and  swine  plague  in  Page  County,  Iowa,  may  be 
recorded  tog^iier.  A  report  of  the  **  stamping  out"  process  immediately  fol- 
lows this. 
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A  series  of  practical  experiments  were  then  carried  on  at  the  experi- 
ment station .  The  swine  were  injected  with  the  products  of  the  growth 
of  the  hog  cholera  and  swine  plague  bacteria,  including  the  con- 
tents of  the  cells  themselves,  as  well  as  those  products  of  excretion 
of  the  cells  which  were  in  solution  in  the  culture  liquid.  In  ten  days 
after  inoculation  they  were  exposed  to  hog  cholera  and  swine  plague, 
respectively,  by  an  intravenous  inoculation  with  a  virulent  germ  suf- 
ficient in  quantity  to  kill  the  check  animals  in  a  week  to  ten  days. 
In  general  these  results  were  fairly  satisfactory,  in  so  far  that,  while 
the  check  animals  died,  about  50  per  cent  of  the  treated  animals 
remained  alive.  The  method  of  exposure,  however,  was  unsatisfac- 
tory, as  it  was  not  always  possible  to  be  certain  that  the  checks  would 
die,  and  in  a  good  many  cases  the  exposure  of  the  treated  animals 
by  this  method  of  inoculation  was  very  much  more  severe  than  that 
which  they  would  in  all  probability  have  been  subjected  to  in  the  field. 
In  addition,  the  injection  of  these  products  of  the  bacilli  produced 
disagreeable  local  leisons  in  the  animals  treated. 

While  the  results  of  the  work  showed  that  considerable  immunity 
to  these  diseases  could  be  secured  by  this  method  of  treatment,  it 
did  not  appear  practicable  for  field  work,  and  consequently  other  lab- 
oratory investigations  were  begun. 

A  more  through  study  of  the  substances  produced  by  the  hog 
cholera  germ,  the  results  of  which  were  published  in  the  Philadelphia 
Medical  News  of  October,  1892,  showed  that  if  the  cultures  of  this 
germ  were  made  upon  milk  or  other  suitable  media,  it  was  possible  to 
obtain  from  these  cultures  a  small  quantity  of  enzymes,  or  soluble  fer- 
ments. These  ferments  secreted  by  the  hog  cholera  bacillus  were 
also  tried  for  the  purpose  of  producing  immunity  in  experimental 
animals,  with  satisfactory  results.  The  injection  of  quantities  of 
these  ferments  below  0.01  of  a  gram  was  without  ill  effect.  If  the 
amount  injected  was  increased  beyond  this  point  there  was  a  rise  of 
temperature  in  the  animals  for  several  days,  and  in  several  instances 
0.05  of  a  gram  was  suflicient  to  kill  the  animals.  A  single  injection 
of  guinea  pigs  with  0.04  of  a  gram  of  the  ferments  served  to  make  the 
animals  immune  from  an  inoculation  with  the  hog  cholera  germ  that 
was  sufficient  to  cause  the  death  of  the  checks  in  ten  days.  In  the 
article  referred  to  the  opinion  was  expressed  that  the  soluble  ferments 
exert  a  very  potent  action  in  rendering  animals  insusceptible  to  dis- 
ease, and  that  to  the  indirect  action  of  the  specific  ferments  secreted  by 
the  hog  cholera  and  other  germs  the  protective  and  curative  influence 
of  blood  serum  from  immune  animals  may  be  traced,  as  well  as  the 
immunity  produced  by  injecting  animals  with  cell  contents  or  the  pro- 
ducts of  the  cell  growth.  At  about  that  time  the  writer  published  an 
article  in  the  Philadelphia  Medical  News,  September  24,  1892,  upon 
the  production  of  immunity  in  guinea  pigs  from  hog  cholera  by  the 
use  of  blood  serum  from  other  guinea  pigs  that  had  been  previously 
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immunized.  The  guinea  pigs  used  as  a  source  for  the  blood  serum 
were  immunized  by  means  of  the  cell  contents  and  products  Of  the 
growth  of  hog  cholera  bacilli,  and  after  they  had  withstood  an  inocu- 
lation of  the  germ  of  sufficient  virulence  to  cause  the  death  of  the 
checks  they  served  as  a  source  of  serum  to  be  used  for  injecting  other 
healthy  guinea  pigs  or  for  treating  guinea  pigs  infected  with  hog 
cholera.  The  results  of  these  experiments  were  also  satisfactory, 
but  for  various  reasons  they  could  not  be  pushed  as  rapidly  as 
desired.  The  experiments  were  continued,  however,  in  a  quiet  way, 
and  the  use  of  the  products  of  other  bacteria  allied  to  the  hog  cholera 
germ,  as  the  Coli  communis,  etc.,  were  tried.  The  results  were  satis- 
factory for  the  purpose  of  securing  immunity  from  hog  cholera.  As 
stated  in  one  of  the  papers  mentioned,  it  is  probable  that  all  gas- 
producing  bacilli  secrete  a  soluble  ferment,  and  that  this  ferment  is  of 
considerable  importance  in  connection  with  the  production  of  immu- 
nity. While  it  is  not  probable  that  each  germ  gives  rise  to  a  distinctive 
ferment,  it  is  probable  that  different  germs  secrete  or  cause  the  secre- 
tion of  two  or  more  ferments,  and  that  the  combined  action  of  these 
ferments  is  necessary  to  secure  satisfactory  results  in  immunity. 

RESULTS   OF  EXPERIMENTS   V^ITH   SERUM   AS  A   CURATIVE   AGENT. 

During  the  yeara  1893,  1894,  and  1895  it  was  possible  to  make  some 
more  experiments  with  the  serum  as  a  curative  agent  for  hog  cholera 
and  swine  plague  upon  a  somewhat  larger  scale.  These  experiments 
were  rei>orted  to  the  Society  for  the  Promotion  of  Agricultural  Sci- 
ence in  Buffalo,  N.  Y.,  in  August,  1896,  and  published  in  their  pro- 
ceedings, in  the  New  York  Medical  Journal,  September  5,  1896,  and 
in  Centralbl.  f.  bakt.  u.  Parasit.,  Vol.  XX,  No.  16-17,  1896. 

The  animals  used  for  the  production  of  the  serum  were  treated 
for  me  by  Dr.  Schroeder,  in  charge  of  the  experiment  station  of  the 
Bureau. 

After  several  months'  injection  of  the  cows  with  the  virulent  hog 
cholera  culture,  the  serum  was  tested.  The  following  is  a  record  of 
one  of  the  experiments: 

Guinea  pigs  injected  with  serum  from,  treated  cows, 

March  9, 1894,  No.  219,  weight  17  ozs.,  received  1.5  cc.  of  serum. 
March  9, 1894,  No.  220,  weight  12  ozs. ,  received  1.5  cc.  of  sernm. 
March  9, 1894,  No.  221,  weight  11  ozs. ,  received  1.5  cc.  of  sernm. 
March  9, 1894,  No.  222,  weight  17  ozs. ,  received  1.5  cc.  of  sernm. 
March  18, 1894,  No.  219,  weight  18  ozs., received  3  cc.  of  sernm. 
March  18, 1894,  No.  220,  weight  11  ozs. ,  received  3  cc.  of  scrum. 
March  18, 1894,  No.  222,  weight  19  ozs.,  received  3  cc.  of  serum. 
March  18, 1894,  No.  223,  weight  14  ozs.,  received  3  cc.  of  sernm. 

No.  221  was  found  dead  from  pneumonia  on  March  16. 
On  March  20  No.  220  was  found  dead  from  pneumonia. 


Digitized  by 


Google 


238  BUSEXU  OF  AKDfAL  INDUSTBT. 

March  23, 1894,  No.  210,  weight  17  ozs.,  received  1.5  oc  of  sernm. 
March  23, 1894,  No.  222,  weight  17  ozs.,  received  3  cc.  of  semm. 
March  23, 1894, No.  242,  weight  10 J  ozs.,  received  3  cc.  of  semm. 
March  23, 1894,  No.  243,  weight  lOi  ozs.,  received  3  cc.  of  serum. 
March  23, 1894, No.  246,  wdght  ^i  ozs., received  8  oc.  of  semm. 
March  28, 1894,  No.  219,  weight  18  oss. ,  received  4.5  cc.  of  sertim. 
March  28, 1894,  No.  222,  weight  18  ozs.,  received  6  oc.  of  semm. 
March  28, 1894,  No.  223,  weight  13  ozs., received  4  cc.  of  serum. 
March  28, 1894, No.  242,  weight  12  ozs.,  received  3  cc.  of  serum. 
March  28, 1894,  No.  243,  weight  12  ozs.,  received  3  cc.  of  serum. 
March  28, 1894,  No.  246,  weight  11  ozs. ,  received  3  cc.  of  semm. 

On  April  0  the  following  guinea  pigs  were  each  inoculated  with  one- 
tenth  cubic  centimeter  of  peptonized  beef -broth  hog  cholera  culture: 

No.  319,  weight  28  ozs.  No.  261,  weight  12  <&«. 

No.  222,  weight  18  ozs.  No.  262,  weight  15  ozs. 

No.  223,  weight  12  ozs.  No.  263,  weight  20  ozs. 

No,  242,  weight  13  ozs.  No.  264,  weight  14  ozs. 

No.  243^  weight  13  ozs.  No.  2-11,  weight  15  ozs.  (check). 

No.  240,  weight  12  ozs.  No.  260,  weight  12  ozs.  (check) . 

Xos.  261,  262,  2G3,  and  264  had  not  received  previous  injections 
with  serum;  Nos.  241  and  260  were  checks;  while  the  other  animals 
had  been  treated  with  serum  as  aT>ove  noted. 

April  11,  No.  261  received  3  cc.  of  serum. 
April  11,  No.  262  received  3  cc.  of  serum. 
April  11,  No.  263  received  5  cc.  of  serum. 
April  11,  No.  264  received  4.5  cc.  of  serum. 
April  14,  No.  281  received  3  cc.  of  serum. 
April  14,  No.  262  received  8  cc.  of  serum. 
April  14,  No.  263  received  4.5  cc.  of  serum. 

The  result:  April  17,  No.  260  (check)  was  found  dead  from  hog 
cholera;  April  19,  No.  222  was  found  dead  from  hog  cholera;  April 
20,  No.  264  was  found  dead  from  hog  cholera;  April  25,  No.  241 
(check)  was  found  dead  from  hog  cholera;  Nos.  219,  223,  and  261 
were  also  found  dead  from  pneumonia.  There  had  been  quite  an 
outbreak  of  pneumonia  among  the  guinea  pigs  just  at  this  time, 
accounting  for  the  lesions  which  were  not  due  to  cholera. 

Of  the  entire  number  of  pigs  treated,  therefore,  the  checks  died  in 
from  8  to  IG  days.  Three  of  the  pigs  that  had  previously  been  vac- 
cinated with  6  cc.  of  serum  each  recovered,  and  2  of  the  pigs  that  had 
received  0  and  8  cc.  of  serum  2  days  after  the  inoculation  Avith  the 
germ  recovered  from  the  disease.  These  experiments  repeated  later 
showed  that  wliile  the  blood  contained  a  curative  and  protective  sub- 
stance the  quantity  present  at  the  time  would  not  cure  disease  by  the 
injection  of  several  small  doses.  Subsequently,  by  continued  treat- 
ment of  the  animals,  the  curative  material  was  increased  in  quantity, 
as  will  be  seen  from  experiments  reported  later. 

Already  in  1894  some  work  had  been  done  wliich  served  to  emphit- 
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size  tbe  close  relationship  between  the  products  in  artificial  media  of 
the  growth  of  the  hog  cholera  germ  and  those  produced  by  the  growth 
of  the  bacillus  Coli  communis  (the  ordinary  intestinal  bacillus).  A 
pig  which  had  been  immunized  from  hog  cholera  by  long-continued 
injections  of  the  Coli  communis  and  subsequently  inoculated  with 
the  hog  cholera  germs  was  used  as  a  source  for  the  serum  for  treating 
guinea  pigs,  as  follows: 

No.  425,  weight  11  ozs.,  received  3  cc.  of  serum. 
No.  426,  weight  9  ozs. ,  received  4.5  cc.  of  serum. 
No.  422,  weight  9  ozs. ,  received  0.5  cc.  of  serum. 
No.  428,  weight  IJ  ozs.,  received  1.5  cc.  of  semm. 
No. 424,  wBig^t  8  028., received  2  cc.  of  serum. 

Fifteen  days  afterwards  these  pigs  and  2  checks,  Nos.  442  and  443, 
were  inoculated  with  0.1  cc.  of  a  peptonized  beef-broth  hog  cholera 
culture  one  day  old.  Seven  and  ten  days,  respectively,  after  this  inoc- 
ulation the  checks  were  found  dead  from  hog  cholera  while  the  other 
guinea  pigs  remained  well.  These  experiments  repeated  upon  an- 
other set  of  animals  gave  about  the  same  results,  which  showed  that 
an  immunizing  substance  is  produced  in  the  blood  of  a  hog  that  is  pro- 
tected against  the  cholera.  Another  set  of  experiments,  the  details  of 
which  need  not  be  reported  here,  showed  that  while  the  hog  itself  might 
be  immune  from  disease,  its  blood  serum  may  have  lost  the  power  of 
conferring  immunity  upon  other  animals.  This  confirms  the  conclu- 
sion with  reference  to  the  use  of  blood  serum  in  other  diseases,  namely, 
that  the  immunizing  principle  in  the  blood  serum  can  best  be  obtained 
if  the  animals  are  inoculated  from  time  to  time  with  the  culture,  or 
toxins.  So  long  as  the  animal  receives  continued  injection  of  the  cell 
contents  or  products  of  the  germ  the  immunity  of  that  particular 
animal  continues,  and  in  addition  the  antitoxic  substance  is  found 
in  the  blood.  After  some  time  the  antitoxic  substance  may  no  longer 
be  noted  in  the  blood,  or  only  in  small  amounts,  while  the  immunity 
of  the  individual  animal  from  which  this  blood  is  obtained  may  still 
continue.  The  antitoxic  substances  are  apparently  the  products  of 
ceU  activity  only. 

These  experiments  with  the  Serum  of  immune  hogs  and  the  serum 
of  cattle  and  horses  that  had  been  made  artificially  immune  war- 
ranted further  investigation. 

In  practice,  however,  it  is  found  that  hogs  are  exposed  not  only  to 
the  disease  of  hog  cholera  but  also  to  another  disease  called  swine 
plague,  both  of  which  may  occur  together  in  the  same  animal,  or 
there  may  be  an  outbreak  of  one  or  the  other  disease  alone.  As  the 
experiments  made  in  1891  with  the  products  of  the  swine  plague 
germ  as  obtained  from  artificial  media  had  shown  that  these  could 
be  used  as  immunizing  agents,  it  was  very  reasonable  to  suppose, 
when  the  nature  of  the  disease  swine  plague  is  considered,  that  an 
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antitoxic^  seram  for  this  disease  might  also  be  obtained.  A  cow  was 
used  as  the  source  of  the  serum  after  she  had  been  repeatedly  inocu- 
lated with  cultures  of  the  swine-plague  germ.  The  preliminary  testa 
of  this  serum  were  made  upon  rabbits.  One-tenth  cubic  centimeter 
of  a  peptonized  beef -broth  culture  of  the  swine  plague,  sufficient  to 
kill  a  rabbit  in  fifteen  to  eighteen  hours,  was  used.  Several  sets  of 
experiments  showed  that  while  the  check  rabbits  were  killed  within 
the  specified  time  by  the  swine-plague  cultures,  others  could  be  kept 
alive  from  six  to  ten  days  longer  than  the  checks  by  the  injection 
of  9  cc.  of  the  serum  per  pound  weight.  As  these  results  indicated 
that  antitoxic,  or  curative,  substances  were  present  in  the  serum,  its 
effect  was  tried  upon  guinea  pigs.  One-tenth  cubic  centimeter  of 
swine  plague  culture  was  used,  sufficient  to  kill  the  animals.  The 
experiments  gave  the  following: 

No.  348  (check),  weight  12  ozs.,  received  0.1  cc.  swine  plague  cnltnre. 

No.  349,  weight  8  ozs.,  received  0.1  cc.  swine  plague  culture  and  3  cc.  serum. 

No.  350  (check),  weight  11  ozs.,  received  0.1  cc.  swine  plague  culture. 

No.  351,  weight  9  ozs.,  received  0.1  cc.  swine  plague  culture  and  6  cc.  serum. 

No.  352,  weight  8  ozs.,  received  0.1  cc.  swine  plague  culture  and  6  cc.  serum. 

While  the  check  animals  died  the  pigs  which  received  the  antitoxic 
serum  recovered,  about  6  cc.  per  pound  weight  being  required  to 
check  the  disease. 

With  the  assistance  of  Dr.  Dorset  I  next  endeavored  to  isolate  the 
antitoxic  principle  contained  in  the  serum,  according  to  a  method 
prescribed  by  Brieger  and  Boer^  for  the  isolation  of  diphtheria  anti- 
toxin, by  the  use  of  zinc  sulphate,  repeated  solution  in  sodium  hydrate 
and  precipitation  with  COj.  In  this  way  from  90  cc.  of  serum  about 
0.152  gram  of  a  practically  ash-free  white  powder  was  obtained/ 
The  antitoxic  properties  of  this  substance  when  tested  proved  to  be 
about  the  same  as  those  of  the  serum.  As  we  had  therefore  a  serum 
which  exhibited  antitoxic  or  curative  properties  for  hog  cholera,  and 
another  which  exhibited  antitoxic  or  curative  properties  for  swine 
plague,  it  was  of  interest  to  see  if  these  serums  would  be  of  use 
interchangeably.  The  result  showed,  however,  that  the  hog  cholera 
serum  protected  guinea  pigs  from  the  cholera  germ  but  not  from  the 
swine  plague  germ,  and  that  the  swine  plague  serum  protected  or 
cured  guinea  pigs  from  infection  with  the  swine  plague  germ  but 
not  from  the  hog  cholera  germ.  This  demonstrated  again  the  inde- 
I)endent  character  of  these  two  diseases,  attention  to  which  has  often 
been  drawn  in  previously  published  work. 

As  the  preliminary  experiments  so  far  reported  had  shown  that 
specific  antitoxic  serums  for  hog  cholera  and  swine  plague  could  be 
obtained,  the  work  was  carried  forward  on  a  somewhat  larger  scale, 

^  The  word  antitoxic  is  used  in  this  article  in  the  sense  of  curative. 
«Zeit.  ftlr  Hyg.  u.  Infectionskrank. ,  Bd.  XXI,  Ft.  2. 
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and  serums  secured  which  were  effective  in  much  smaller  doses  upon 
experimental  animals.  The  laboratory  results  seemed  to  warrant  a 
trial  of  this  method  in  the  field,  and  experiments  were  made  during 
the  summer  and  fall  of  1897  on  this  line  in  Page  County,  Iowa. 

THE  PREPARATION  OF  THE  SERUM. 

In  preparing  the  serum  for  this  work  We  have  used  cattle,  horses, 
mules,  donkeys,  etc. ;  the  animals  received  injections  of  the  filtered, 
sterile,  or  live  cultures  of  the  hog  cholera  germ  and  swine  plague 
germ,  respectively,  or  the  solutions  of  their  products,  including  cell 
contents,  extracts,  and  secretions.  These  injections  were  made  either 
subcutaneously,  intravenously,  or  intraabdominally,  or  a  combina- 
tion of  two  or  more  of  these  methods,  depending  upon  the  results 
obtained.  The  quantities  given  at  first  were  small,  but  increased 
gradually  until  large  amounts  of  the  material  used  could  be  injected 
without  bad  results.  This  treatment  of  the  animals  must  be  carried 
out  very  carefully  and  requires  six  to  eight  months'  time  before  the 
serum  is  sufficiently  potent  to  be  of  any  practical  use.  As  the  treat- 
ment continues  the  i)ower  of  the  serum  to  check  the  motility  of  the 
hog  cholera  germ  increases  with  rapidity.  The  serum  of  animals 
treats  with  swine  plague  cultures  also  sometimes  checks  the  motility 
of  the  hog  cholera  germ.  The  value  of  the  serum  was  determined 
by  the  amount  of  serum  necessary  to  protect  or  cure  guinea  pigs  from 
an  inoculation  with  the  hog  cholera  germ  or  swine  plague  germ  suffi- 
ciently virulent  to  kill  the  check  animals  in  the  usual  time — a  week 
to  ten  days. 

The  details  of  the  method  of  treating  these  animals  for  preparing 
the  serum,  which  were  the  results  of  numerous  conferences  between 
Dr.  Schroeder,  in  charge  of  the  experiment  station,  and  the  writer, 
will  be  given  in  another  publication.  Too  much  care  can  not  be 
observed  in  selecting  the  animals  and  in  observing  proper  precautions 
during  the  injections  with  the  different  products  of  the  cultures  that 
are  used  for  producing  in  the  animals  a  curative  serum.  The  testing 
of  the  serum,  as  already  noted,  was  usually  made  hy  treating  animals 
that  had  been  previously  inoculated  with  a  fatal  dose  of  the  culture. 
This  method  of  testing  is  sometimes  not  altogether  satisfactory  so  far 
as  the  cholera  germ  is  concerned,  although  the  results  given  with  the 
swine  plague  are  quite  satisfactory.  We  have  therefore  used  another 
method,  namely,  the  injection  of  a  quantity  of  the  products  of  the 
hog  cholera  germ  sufficient  in  quantity  to  kill  the  check  guinea  pigs, 
while  the  other  guinea  pigs  so  injected  and  treated  with  the  serum 
will  not  succumb.  This  method  promises  more  satisfactory  results, 
and  a  better  basis  can  thus  be  secured  for  estimating  the  amount  of 
curative  serum  which  should  be  used  for  injecting  large  animals. 

In  order  to  keep  and  utilize  large  quantities  of  serum,  we  have 
found  it  very  convenient  to  concentrate  it,  and  by  making  use  of  well- 
10317 16 
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known  principles  we  have  accomplished  this  by  freezing,  so  that  a 
more  concentrated  material  can  be  obtained  and  a  less  quantity  of 
serum  iLsed  for  injecting  animals.  The  preparation  of  a  solid  serum 
or  an  extract  from  the  serum  of  the  active  products,  secured  by 
means  of  precipitation,  has  already  been  referred  to,  but  for  practi- 
cal purposes  it  would  appear  that  a  concentrated  serum  is  the  best 
product  to  place  in  the  hands  of  the  individual  veterinarian.  If  our 
exi)eriments,  continued  on  a  still  larger  scale,  give  as  satisfactory 
results  as  those  obtained  during  the  years  1897  and  1898  (and  there 
is  every  reason  to  hope  that  such  will  be  the  case),  it  would  appear 
that  we  have  at  hand  a  "practical  method  which  may  be  used  for 
decreasing  very  materially  one  of  the  most  serious  losses  to  which  the 
farmer  is  subjected. 

THE    PREPARATION    OF    A    MIXED    SERUM    FOR    THE    TREATMENT    OF 
HOG   CHOLERA   AND  SWINE   PLAGUE. 

The  experiments  had  shown  that  the  serum  prepared  for  the  pur- 
pose of  curing  hog  cholera  was  useful  in  protecting  or  cuiing  small 
experimental  animals  from  hog  cholera  only,  and  that  serum  pre- 
pared for  the  purposes  of  curing  swine  plague  was  useful  in  protect- 
ing from  swine  plague  only.  Other  work  had  shown  that  if  experi- 
mental animals  infected  with  hog  cholera  were  treated  with  a 
mixture  of  anti-hog  cholera  and  anti-swine  plague  serum  they 
responded  generally  a  little  bit  more  quickly  to  the  treatment. 
Efforts  were  made  therefore  to  prepare  in  one  and  the  same  animal 
a  double  serum,  as  it  maybe  called.  In  order  to  do  this,  the  animals 
which  were  to  serve  as  a  source  for  the  serum  were  injects  with 
hog  cholera  cultures  and  swine  plague  cultures,  or  their  products, 
alternately  or  together,  the  doses  l>eing  gradually  increased  until 
enough  had  been  injected  to  impart  to  the  serum  the  desired  proper- 
ties. The  first  tests  upon  experimental  animals  showed  that  a  serum 
could  be^ obtained  in  this  way  which  exerted  slight  curative  proper- 
ties for  both  hog  cholera  and  swine  plague.  The  serum,  however, 
was  more  active  in  checking  swine  plague  than  in  checking  hog 
cholera.  The  treated  animals  did  not  thrive  under  this  treatment. 
The  work,  however,  indicated  the  possibility  of  perhaps  producing  in 
the  same  animal  a  serum  which  may  be  specific  for  two  distinct  dis- 
eases. Experiments  are  being  made  now  to  ascertain  to  what  extent 
this  principle  can  be  utilized  in  connection  with  other  diseases  of 
men  and  animals,  esi)ecially  tuberculosis. 

CHARACTER  OP   IMMUNITY. 

The  length  of  immunity  produced  by  the  injection  of  serum  is  short, 
and  more  permanent  immunity  can  apparently  be  secured  by  using 
in  addition  to  serum  the  products  of  the  germs.  The  serum  has 
appeared  most  efficacious  in  treating  herds  where  the  di8ea.se  had 
just  begun. 
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DIFFICULTIES  IN   FIELD  WORK. 

A  very  important  difficulty  which  is  encountered  in  field  work  is 
tkat  it  is  almost  impossible  to  determine  in  the  field  whether  animals 
are  suffenng  from  hog  cholera  or  swine  plague,  or  from  a  mixed  in- 
fection, unlesfi  a  careful  autopsy  has  been  mad«.  And  even  when 
this  is  done^  on  account  of  the  similarity  of  many 'of  tlie  lesions  found 
ia  the  two  diseases,  it  is  necessary  to  resort  to  a  careful  bacteri- 
ol<^eftl  examination  of  the  cultures  obtained  from  these  animals  iii 
order  to  decide  whether  the  disease  dealt  with  is  hog  cholera  or  swine 
jdague.  This  has  already  been  pointed  out  in  previous  publications 
of  this  Bureau*  On  account  of  this  practical  difficulty  the  idea  veiy 
naturally  suggested  itself  that  it  would  be  well  to  treat  animals  in  the 
field  with  a  curative  serum  for  hog  cholera  mixed  with  a  curative 
serum  for  swine  plague  obtained  from  different  animals,  or  with  a 
mixed  serum  produced  in  the  same  animal,  as  has  already  been  noted. 
The  quantity  of  tlie  serum  used  for  treating  pigs  weighing  from  4i)  to 
60  pounds  was  10  cc.  When  they  viere  heavier,  a  lai'ger  quiuitity 
was  used.  In  general,  in  the  experimental  as  well  as  the  practical 
work  that  has  been  done  by  the  Bureau,  a  single  injection  of  the 
s^nm  was  all  that  was  given  to  each  animal.  Unless  tlte  serum  to 
be  used  for  this  work  is  of  such  strength  that  one-half  to  1  cc.  of  it 
will  protect  a  SOO-gram  guinea  pig  from  a  fatal  inoculation  with  hog 
cholera  or  swine  plague  it  is  not  suitable  for  practical  work. 

WORK  IN  PAGE   COUNTY,   IOWA,    IN   1807. 

The  Secretary  of  Agriculture  requested  the  governor  of  Iowa  to 
designate  a  county  of  the  State  of  Iowa  in  which  he  would  like  to 
have  experimental  work  carried  on  by  the  Bureau  of  Animal  Indus- 
try. The  goverifcor  selected  Page  County.  The  serum  for  treatment 
was  prepared  according  to  the  methods  that  have  been  previously 
noted,  conjointly  under  the  direction  of  Dr.  Sehroeder,  in  charge  of 
the  experiment  station  of  the  Bureau  of  Animal  Industry,  at  AVash- 
iagton,  and  the  writer,  in  charge  of  the  Biochemic  Laboratory.  The 
field  work  in  P^e  County  was  in  direct  charge  of  I>r.  Marion  Dorset. 
The  methods  of  treatment  used  were  the  following:  Sick  animals 
were  imoculated  with  seruon  that  had  been  found  in  the  laboratory  to 
be  effective  again&t  either  hog  cholera  or  swine  plague,  or  the  swine 
were  inoculated  with  mixed  serums,  or  they  were  inoculated  \iith  the 
serums  to  which  had  been  added  the  jwoducts  of  the  hog  cholera  and 
swine  plague  bacteria  and  their  cell  contents,  or  cultures  in  which  the 
germs  had  been  killed  without  the  application  of  heat,  that  might 
in  any  way  have  affected  the  secretions  of  the  g^-m* 

In  order  properly  to  note  the  efficiency  of  field  work  of  this  sort ,  it 
is  very  important  that  a  large  number  of  checks  should  be  preserved. 
To  aceomplifth  this,  in  some  instances  a  portion  of  the  treated  herd 
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was  reserved  and  not  given  serum.  In  other  instances  herds  in 
which  disease  existed  of  about  the  same  virulence  as  that  in  the 
treated  herds  were  left  as  checks. 

The  conditions  under  which  animals  are  placed  in  all  diseases  of 
course  influence  very  greatly  the  results  for  the  methods  of  treatment 
used.  A  child  sick  with  diphtheria  may  be  given  an  injection  of  anti- 
toxic serum,  but  if  after  this  injection  the  child  is  otherwise  neglects 
it  will  in  all  probability  not  recover,  as  while  the  antitoxin  counteracts 
the  specific  i)oison  of  the  diphtheria  germ  it  does  not  give  the  further 
stimulation  to  the  system  which  is  also  necessary  for  recovery.  The 
ease  is  similar  in  the  diseases  of  animals.  They  should  also  be  given 
proper  care  as  to  food,  water,  proper  housing,  and  a  moderate  degree 
of  cleanliness  if  any  method  of  treatment  whatsoever  is  to  prove  satis- 
factory. Very  often  the  farmer  has  himself  to  blame  quite  as  much 
as  an  outbreak  of  some  particular  disease  for  the  loss  which  takes 
place  in  his  herd.  If  he  treats  his  animals  as  inanimate  he  must 
not  be  surprised  if  they  finally  become  inanimate,  nor  can  he  hope 
that  when  they  are  almost  dead  the  administration  of  some  remedy 
will  miraculously  serve  to  revive  them.  In  many  instances  where 
the  animals  used  in  this  work  were  treat-ed  the  farms  were  in  a  very 
good  condition  and  the  owner  exhibited  a  sufficient  amount  of  inter- 
est, care,  and  intelligence  to  warrant  successful  results.  In  other 
cases  the  farms  were  very  poor  and  the  farmers  seemed  indifferent  as 
to  whether  their  hogs  had  anything  to  eat  or  drink  for  two  or  three 
days.  In  order  therefore  to  give  the  fairest  test  i)ossible  to  the 
method  of  serum  treatment,  the  better  farms  were  the  ones  reserved 
for  checks. 

FIELD   WORK   IN   1897. 

To  give  the  general  results  with  the  work  carried  out  under  the 
direction  of  Dr.  Dorset,  it  may  be  stated  that  out  of  196  animals 
treated  with  the  mixed  serums  161  were  saved,  or  about  82  per 
cent.  The  disease  existed  on  all  of  the  farms  where  treatment  was 
carried  out,  a  number  of  animals  had  already  died,  and  about  50  i>er 
cent  of  the  animals  treated  was  ill  at  the  time  of  injection  with  the 
.  serum.  In  the  check  herds  there  were  originally  429  animals,  and 
the  disease  had  begun  both  in  these  check  herds  and  in  the  treated 
herds  about  the  same  time.  In  the  herds  which  were  not  treated 
only  about  15  per  cent  of  the  animals  recovered.  Comparing  these 
two  sets  it  would  appear  that  the  serum  had  reduced  the  mortality 
about  67  per  cent.  It  is  understood,  of  course,  that  all  of  the  ani- 
mals were  under  the  same  conditions  after  treatment  as  before.  As 
a  rule,  the  animals  appeared  to  begin  to  improve  very  shortly  after 
the  Injection  of  the  serum.  One  herd  was  treated  with  a  culture 
alone  without  any  serum.  Only  40  per  cent  of  the  herd  so  treated 
was  saved.     In  another  case  a  herd  which  was  in  a  very  poor  con- 
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ditiou  at  the  time  of  inoculation  was  treated  with  a  mixed  swine 
plague  serum  and  a  dead  culture.  Eighty  per  cent  of  these  ani- 
mals was  saved,  while  in  a  third  similar  case,  where* the  condition 
of  the  animals  was  very  poor,  only  30  per  cent  was  saved.  These 
results,  obtained  under  rather  adverse  conditions,  indicated  that 
serum  injection  for  swine  diseases  could  be  practiced  with  a  fair 
degree  of  success  when  the  animals  are  intelligently  treated  with  a 
mixed  hog  cholera  serum  and  swine  plague  serum  and  bacterial  prod- 
ucts, provided  these  serums  are  active.  The  material  used  in  this 
way  is  perfectly  harmless,  so  that  a  farmer  need  have  no  fear  what- 
soever in  allowing  his  animals  to  be  injected;  if  it  should  happen  not 
to  effect  the  desired  cure  it  will  not  injure  the  animal  in  the  slightest 
degree.  In  general,  of  course,  the  sooner  the  treatment  of  sick  ani- 
mals can  be  begun  the  better  will  be  the  results  of  the  treatment,  but 
unless  the  reliability  of  the  serum  has  been  carefully  tested  and 
established  experimentally,  it  does  not  necessarily^  follow  that  a  sick 
animal  which  has  been  injected  with  a  serum  that  is  said  to  be  effica- 
cious will  be  cured.  If  in  the  case  of  diphtheria  the  mortality  has 
been  reduced  50  per  cent  by  the  serum  treatment  after  long  years  of 
careful  trial  with  thousands  of  cases,  it  is  fair  to  assume  that  this 
method  of  treatment  of  swine  disease  is  worthy  of  a  more  extensive 
practical  experiment.. 

The  character  of  the  disease  in  the  animals  treated,  as  well  as  in 
the  check  herds  in  the  year  1897,  was  determined  by  careful  autopsy 
or,  so  far  as  possible,  by  the  identification  of  the  caltures  made  f i-om 
the  diseased  organs  of  some  of  the  animals  upon  which  autopsy  had 
been  performed.  In  most  of  the  cases  examined  the  hog  cholera  germ 
was  found  present,  and  specimens  of  blood  which  were  examined  for 
me  by  Dr.  Dawson,  Assistant  in  the  Division  of  Animal  Pathology 
of  this  Department,  gave  the  characteristic  reaction.  The  chocking 
of  the  motility  of  the  hog  cholera  bacilli,  a  reaction  similar  to  that 
used  for  diagnosing  typhoid  fever,  as  has  been  suggested,  might  per- 
haps be  useful  in  determining  the  character  of  diseases  among  swine 
in  the  field  in  a  quicker  way  than  would  be  possible  if  it  w^s  necessary 
always  to  work  out  the  nature  of  the  culture.  While  the  majority 
of  these  blood  examinations  agreed  with  the  culture  tests,  in  a  few 
instances  the  characteristic  checking  of  the  motility  was  observed  in 
blood  taken  from  animals  which  undoubtedly  died  from  swine  plague. 
These  animals  may  have  had  in  addition,  however,  a  slight  infection 
with  hog  cholera.  At  any  rate,  in  chronic  cases  of  disease  in  swine, 
when  it  is  sometimes  difficult  to  succeed  in  transferring  to  the  labora- 
tory a  virulent  culture  from  the  diseased  animals,  it  is  possible  that 
the  blood  test  may  be  of  service  as  a  diagnostic  agent. 

So  long  as  a  serum  is  being  used  which  has  curative  properties  for 
both  of  the  diseases  to  which  the  animals  in  the  field  are  usually  sub- 
jected, it  is  not  of  so  much  importance  to  be  able  to  make  a  positive 
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diagnosis  or  distinction  between  the  two  diseases.  The  aeuteness  of 
the  attack  is  perhaps  of  more  importance,  as  it  serves  to  indicate  the 
amount  of  serum  which  should  be  used  in  treating  animals. 

FIELD   WORK  IN    1898. 

As  the  laboratory  experiments  and  the  field  work  of  1897  already 
reported  had  given  such  encouraging  results,  at  the  request  of  The 
Hon.  James  Wilson,  Seci-etary  of  Agriculture,  Congress  made  a 
larger  appropriation  which  should  be  utilized  during  the  year  1898 
for  making  more  thorough  practical  tests  of  this  curative  serum  for 
swine.  Unfortunately  this  appropriation  was  not  made  available  as 
early  as  desirable.  It  was  necessary  after  the  needed  funds  were 
secured  to  erect  a<lditional  stables  to  accommodate  the  large  number 
of  animals  at  the  experiment  station  of  the  Bureau,  to  purchase  the 
animals  and  other  necessary  facilities  for  carrying  on  the  work. 
The  experimental  work  in  preparing  the  serum  therefore  could  not 
be  begun  before  the  first  of  June,  and  consequently  the  amount  of 
serum  i*eady  for  use  in  the  fall  of  1898  was  not  so  large  as  we  had 
hoped,  or  as  it  might  have  been  if  the  appropriation  had  been  available 
three  or  four  months  earlier,  when  it  was  requested.  Nevertheless, 
the  field  work  was  resumed  again  in  Page  County,  Iowa.  In  July, 
Dr.  McBirney,  an  inspector  on  the  Bureau  force,  was  put  in  charge 
of  the  work  in  that  county,  after  being  given  instructions  from  the 
laboratory  as  to  the  quantity  of  serum  to  be  used,  the  method  of  using 
it,  the  manner  of  treating  herds,  the  method  of  keeping  records,  and 
so  on.  This  work  was  ciirried  out  very  faithfully  by  Dr.  McBirney, 
according  to  the  general  directions  furnished  him,  and  the  results 
J  reported  up  to  date  (December  1,  1898)  have  been  exceedingly  satis- 
factory and  tend  to  confirm  the  results  obtained  in  the  year  1897. 
Between  the  13th  of  July  and  the  11th  of  November,  Dr.  McBimey 
treated  35  herds  containing  1,727  animals.  Of  these  treated  animals 
403  died — a  loss  of  23.16  per  cent  in  the  treated  herds.  Cultures  and 
specimens  of  blood  were  sent  to  the  laboratory  from  most  of  these 
herds,  and  in  17  of  the  herds  the  presence  of  the  hog  cholera  germ 
was  demonstrated  by  tests  upon  experimental  animals  as  well  as  by 
a  careful  study  of  the  cultures.  In  3  the  presence  of  the  swine 
plague  germ  was  demonstrated.  The  examination  of  the  blood  and 
the  motility  test  confirmed  the  presence  of  either  hog  cholera  or 
swine  plague,  and  indicated  its  presence  in  some  of  tlie  herds  the 
cultures  from  which  had  not  given  positive  results.  Autopsies  were 
made  upon  one  or  more  animals  in  each  of  these  herds,  and  records 
carefully  kept.  They  indicated  in  many  instances  the  presence  of 
acute  or  chronic  hog  cholera,  in  a  few  cases  swine  plague,  or  a 
combination  of  both  diseases. 

Thirty-three  herds  in  whole  or  in  part  were  reserved  as  checks 
xiX)on  those  which  were  treated.     In  some  of  these  herds  the  charac- 
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ter  of  the  disease  was  also  demonstrated  by  cultures  or  blood  reac- 
tions. In  others  the  autopsy  indicated  the  character  of  the  disease 
and  hog  cholera  was  found  predominant.  The  number  of  animals  in 
these  check  herds  was  3,197.  Of  these  only  600  survived,  or  81.24 
per  cent  was  lost.  This  shows  about  as  larjce  a  percentage  of  animals 
saved  in  the  treated  herds  as  w^ere  lost  in  the  nontreatod  herds,  and 
leaves  apparently  but  little  doubt  as  to  the  efficacy  of  practical  treat- 
ment of  swine  diseases  in  the  field  by  the  use  of  these  mixed  serums 
alone  or  with  bacterial  products,  combined  with  simple  methods  of 
disinfection  and  slight  care  which  every  farmer  should  be  willing  to 
give  to  his  animals.  The  serum  is  intended  to  cure  disease  simply, 
and  should  have  such  aids  as  clean,  warm  quarters  and  good  focxl  and 
water;  it  is  no  protection  against  freezing,  smothering,  or  starvation. 

The  results  of  our  work  so  far  warrant  the  following  conclusions: 
Animals  treated  with  the  hog  cholera  germs,  their  cell  contents  and 
becretions  or  those  of  allied  germs,  yield  a  serum  which  has  curative 
properties  for  hog  cholera.  Similar  results  are  obtained  for  swine 
plague  by  the  treatment  of  animals  with  the  germs  or  their  cell  con- 
tents and  secretions. 

The  most  satisfactory  results  in  field  work  have  been  secured  by 
treating  the  swine  with  a  curative  serum  for  swine  plague  mixed  with 
a  curative  serum  for  hog  cholera. 

LOSSES  FROM   HOG   CHOLERA   AND   SWINE   PLAGUE. 

It  is  estimated  that  the  State  of  Iowa  alone  loses  §15,000,(KX)  per 
year  in  the  number  of  hogs  that  die  from  disease.  The  work,  which 
has  been  carried  on  as  above  reported,  indicatesthat  at  leastSll,000,000 
of  this  loss  might  be  avoided  at  a  comparatively  slight  cost. 

EXPENSE   OP  THE  METHOD   OF  PREPARING  AND   USING   SERUM. 

The  farmer  should  be  able  to  have  his  hogs  injected  at  a  cost  not 
to  exceed  15  cents  per  head  if  the  material  for  this  purpose  is  prepared 
in  a  careful  and  legitimate  way — for  the  benefit  of  the  farmer  rather 
than  for  the  benefit  of  the  manufacturer.  If  the  latter  simply  desires 
to  reap  financial  profits,  irrespective  of  the  fact  that  his  material  may 
or  may  not  be  useful,  the  results  will  undoubtedly  be  disastrous. 
Fifteen  cents  per  head  is  but  a  trifle  to  the  farmer  if  he  is  thereby 
enabled  to  save  60  to  80  per  cent  of  his  animals  which  would  otherwise 
be  lost. 

SOURCES  OP  INFECTION  AND   NECESSITY   OF   DISINFECTION. 

The  fact  that  the  cause  of  infection  can  be  carried  from  one  farm 
to  another  by  animals,  by  birds,  by  water  running  through  several 
farms,  on  som^  of  which  disease  exists,  by  the  farmers  themselves 
visiting  the  pens  and  lots  where  their  neighbors  have  sick  hogs,  can 
not  be  too  strongly  emphasized.     Disinfection  of  the  premises,  of  the 
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farmer's  boots,  clothing,  of  the  wagons,  etc.,  are  absolutely  neces- 
sary. Hence  in  all  cases  pens  and  lots  should  be  thoroughly  disin- 
fected with  lime  or  5  per  cent  carbolic  acid,  a  pure  wat^r  supply 
should  be  secured,  and  the  hogs  should  from  time  to  time  have  access 
to  a  mixture  of  salt,  sulphur,  and  charcoal,  or  this  should  be  put  in 
their  food.  The  animals  should  also  have  access  to  comfortable, 
well-pf'otected  sheds. 

STATE   SUPERVISION. 

The  results  of  the  experiments  conducted  by  the  Bureau  of  Animal 
Industry  indicate  the  advisability  of  certain  State  experiment  stations 
carrying  out  this  line  of  work  in  cooperation  with  the  Bureau  of 
Animal  Industry. 

Some  expense  is  necessary  for  starting  plants,  building  stables,  and 
securing  the  animals,  and  a  good  deal  of  instruction  for  the  men  who 
undertake  the  work  would  be  required.  At  the  same  time,  as  these 
experiment  stations  were  inaugurated  in  order  to  advance  the  agri- 
cultural interests  of  the  farmers,  as  they  receive  a  very  large  amount 
of  support  from  the  National  and  State  governments,  it  is  presumed 
that  they  will  gladly  cooperate  in  every  effort  to  promote  the  interests 
of  the  farmer.  Undoubtedly  commercial  firms  would  be  only  too 
anxious  to  take  up  the  manufacture  of  these  serums,  as  the  loss  to 
farmers  from  these  diseases  of  swine  is  so  enormous.  The  moment 
that  products  of  this  sort,  which  can  be  so  easily  put  up  in  a  condition 
that  they  may  be  perfectly  worthless  and  still  appear  satisfactory,  are 
placed  on  the  market  for  gain,  the  temptation  is  so  great  to  sell  an 
inefficient  material  that  very  often  unsatisfactory  results  may  be 
obtained  and  great  discredit  thrown  upon  the  entire  work.  If  private 
firms  undertake  the  manufacture  and  sale  of  serum  for  treating 
swine,  their  products  and  prices  should  be  subject  to  legal  super\i- 
sion.  If  the  public  is  protected  against  the  sale  of  utterly  worthless 
fertilizers,  as  is  the  case  in  many  of  our  States,  most  assuredly  the 
sale  of  a  material  which  may  prove  so  essential  to  the  farmer  should 
also  be  subject  to  legislative  control.  No  lot  of  serum  should  be  sold 
unless  it  had  been  approved,  and  its  value  as  a  curative  agent  tested 
by  careful  official  inspection  and  trial.  As  the  Bureau  of  Animal 
Industry  has  now  a  plant  for  the  manufacture  of  this  material,  has 
obtained  a  great  deal  of  very  valuable  experience,  and  has  worked 
out  the  theoretical  and  some  of  the  practical  principles  of  the  use  of 
serum,  which  promises  such  good  results  in  treating  swine,  it  is  prob- 
able that  for  several  years  to  come  at  least  those  who  are  working 
along  these  lines  will  prefer  that  the  control  of  this  material  should 
remain  either  directly  in  its  hands  or  under  its  supervision.  The 
Bureau  is  endeavoring  to  push  the  work,  and  to  supply  larger  and 
still  larger  quantities  of  serum  for  use,  and  will  carefully  note  and 
repoiii  the  results. 
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EXPERIMENTS  IN  ^^ STAMPING  OUT''  HOG  CHOLERA  IN 
PAGE  COUNTY,  IOWA. 

PREVALENCE   AND   EXTENT   OP  THE   DISEASE. 

There  is  no  disease  more  disastrous  to  the  live-stock  interests  of 
this  country  than  hog  cholera.  No  State  is  exempt  from  it,  and  in 
some  communities  it  amounts  to  a  calamity.  It  has  been  estimated 
that  in  Iowa  alone  the  value  of  the  animals  lost  by  cholera  was  from 
$12,000,000  to  $15,000,000  in  one  year,  and  some  have  placed  the  losses 
of  the  entire  country  at  $100,000,000  per  annum.  These  astounding 
figures,  which  are  certainly  not  exaggerated,  justify  the  General 
Government  in  adopting  any  methods  or  measures  which  have  for 
their  object  the  checking,  the  prevention,  or  the  eradication  of  the 
disease. 

OPPOSITION  TO    "stamping-out"   MEASURE. 

While  it  would  appear  that  any  effort  in  this  direction  would  be 
welcomed  by  the  farmers,  considerable  opposition  is  always  mani- 
fested by  individuals  when  it  is  proposed  to  slaughter  their  entire 
herds  because  they  are  infected  with  the  disease  or  have  been  exposed 
to  it.  In  attempting  to  eradicate  any  disease  by  the  '*  stamping-out" 
process — one  which  may  necessitate  the  slaughter  of  the  diseased 
animals  or  the  entire  infected  herd — it  is  not  to  be  expected  that 
stock  owners  will  give  that  hearty  and  complete  cooperation  which  is 
essential  to  success  or  to  even  a  fair  trial  of  any  method. 

GOVERNMENT  EXPERIMENTS  IN  IOWA. 

The  state  of  Iowa  suffered  to  such  an  extent  from  hog  cholera  that 
she  was  willing  to  accede  to  any  proposition  looking  toward  its  eradi- 
cation. Accordingly,  when  it  was  proposed  that  the  Bureau  of  Ani- 
mal Industry,  acting  for  the  General  Government,  should  inaugurate 
a  *' stamping-out"  method,  the  legislature  of  that  State  readily  gave 
its  consent  and  cooperation  in  the  following  law  (Code  of  1897), 
which  took  effect  on  May  4,  1897: 

eradication   of   HOa  CHOLERA. 

AN  ACT  to  cooperate  with  the  United  States  in  eradication  of  hog  cholera  or  swine  plagne. 

Rules  and  regtUations, — Sec.  2850.  The  governor  is  hereby  authorized  to  accept, 
on  behalf  of  tiie  State,  any  rales  and  regulations  prepared  by  the  Secretary  of 
Agricnltnre  of  the  United  States  for  the  eradication  of  hog  cholera  or  swine 
plagne  in  one  or  more  counties  of  this  State,  and  he,  together  with  the  State 
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veterinary  surgeon,  may  cooperate  with  the  Government  of  the  United  States  for 
the  objects  of  this  act. 

Might  of  inspector, — Sec.  2351.  The  inspectors  of  the  Bnrean  of  Animal  Indus- 
try of  the  United  States  Department  of  Agriculture  shall  have  the  right  of  inspec- 
tion, quarantine,  and  condemnation  of  animals  affected  with  hog  cholera  or 
swine  plague,  or  suspected  to  be  so  affected,  or  that  have  been  exposed  to  this 
disease,  and  for  these  purposes  are  hereby  authorized  and  empowered  to  enter 
upon  any  ground  or  premises.  It  is  hereby  made  the  duty  of  sheriffs,  constables, 
and  i>eace  oflBcers  to  assist  such  inspectors  when  so  requested;  and  said  inspect- 
ors shall  have  the  same  powers  and  protection  as  peace  officers  while  engaged  in 
the  discharge  of  their  duties. 

Comjyensatioru—SEC,  2353.  Whenever  any  swine  in  the  district  specified  in  the 
regulations  are  found  to  be  affected  with  or  to  have  been  exposed  to  hog  cholera 
or  swine  plague,  said  swine  may  be  condemned  and  destroyed;  and  the  owners  of 
all  swine  destroyed  under  the  provisions  of  this  act  shall  be  entitled,  to  receive  a 
reasonable  compensation  therefor,  but  not  more  than  the  actual  value  in  the  con- 
dition when  condemned.  In  case  of  failure  on  the  part  of  the  inspector  and  the 
owner  to  agree  as  to  the  amount  of  compensation,  the  swine  shall  be  appraised 
by  a  board  of  citizens  of  this  State,  one  of  whom  may  be  appointed  by  the 
inspector,  one  by  the  owner  of  the  swine,  and  the  two  thus  appointed  shall  select 
a  third,  and  these  together  shall  proceed  to  appraise  the  amount  to  be  paid  to  the 
owner  for  the  animals  destroyed.  Such  appraisal  shall  be  made  under  oath,  and 
shall  be  final  when  the  value  of  the  animals  does  not  exceed  one  hundred  dollars; 
but  in  all  other  cases  either  party  shall  have  the  right  of  appeal  to  the  district 
court,  but  such  appeal  shall  not  delay  the  destruction  of  the  diseased  or  exposed 
animals. 

Expenses, — Sec.  2353.  All  expenses  of  quarantine,  condemnation,  and  destruc- 
tion of  swine  under  the  provisions  of  this  act,  and  the  expenses  of  any  and  all 
measures  that  may  be  used  to  eradicate  hog  cholera,  shall  be  paid  by  the  United 
States,  and  in  no  case  shall  this  State  be  liable  for  any  damages  or  expenses  of 
any  kind  under  the  provisions  of  this  act. 

Penalty, — Sec.  2354.  Any  person  violating  any  order  of  quarantine  made  under 
his  act,  or  any  regulations  prescribed  by  the  Secretary  of  Agriculture  and 
accepted  by  the  governor  of  this  State  for  the  eradication  of  hog  cholera,  shall  be 
guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punished  by  a  fine  of  not 
less  than  twenty-five  dollars  nor  more  than  one  hundred  dollars. 

Under  the  authority  conferred  by  the  first  section  of  this  act,  the 
governor  designated  Page  County  as  the  territory  for  the  inaugura- 
tion of  the  "stamping-out"  experiments,  to  be  conducted  by  the 
Bureau  of  Animal  Industry.  Dr.  John  McBirney,  an  inspector  of 
this  Bureau,  was  directed  to  proceed  to  Page  County  and  take  charge 
of  the  work,  which  covered  the  period  from  June  17  to  December  31, 
1897.     Dr.  McBirney's  report  forms  the  subject-matter  of  this  article. 

CENSUS  OF  HOGS   OF  PAGE   COUNTY. 

The  first  necessary  piece  of  work  performed  was  a  census  of  the 
hogs  of  the  county,  which  was  taken  by  townships.  This  census 
furnished  information  as  to  the  number  of  hogs  on  each  premises, 
whether  or  not  disease  existed  among  them,  and  the  date  of  infection, 
if  any  exist-ed,  number  of  deaths,  and  the  losses  for  the  two  years 
preceding.     The  census,  covering  the  16  townships  of  the  county, 
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was  completed  the  first  week  in  August,  and  gave  the   following 
statistics: 

Namber  of  hogs  in  county 97,193 

Number  that  died  from  January  1, 1895,  to  January  1,  1897 

(two  years) 48,695 

Number  of  farms  infected  February  to  July,  1897  (six  months)  _  170 
Number  of  farms  infected  August,  1896,  to  July,  1897  (twelve 

months) 603 

SLAUGHTER   OF  DISEASED   HOGS  IN  INFECTED   HERDS. 

Instructions  from  the  Bureau,  dated  July  14,  required  the  slaughter 
of  all  diseased  hogs,  the  removal  of  healthy  animals  from  affected 
herds  to  new  ground  or  disinfected  pens,  and  the  administration  of 
the  cholera  mixture  *  given  in  Farmers'  Bulletin  No.  24  of  the  Depaii)- 

^  Following  are  the  formula  and  directions  given  in  Fafmers'  Bulletin  No.  24: 

Ponnda. 

Wood  charcoal 1 

Sulphur ---  1 

Sodium  chloride 2 

Sodium  hicarbonate 2 

Sodium  hyposulphite 2 

Sodium  sulphate 1 

Antimony  sulphide  (black  antimony) ., 1 

These  ingredients  should  be  completely  pulverized  and  thoroughly  mixed. 

The  doee  of  this  mixture  is  a  large  table8XK>onful  for  each  200  pounds  weight  of 
hogs  to  he  treated,  and  it  should  be  given  only  once  a  day.  When  hogs  are  affected 
with  these  diseases  they  should  not  be  fed  on  corn  alone,  but  they  should  have  at 
least  once  a  day  soft  feed,  made  by  mixing  bran  and  middlings,  or  middlings  and 
com  meal,  or  ground  oats  and  corn,  or  crushed  whe|^t  with  hot  water,  and  then 
stirring  into  this  the  proper  quantity  of  the  medicine.  Hogs  are  fond  of  this 
mixture;  it  increases  their  appetite,  and  when  they  once  taste  of  food  with  which 
it  has  heen  mixed  they  will  eat  it,  though  nothing  else  would  tempt  them. 

Animals  that  are  very  sick  and  that  will  not  come  to  the  feed  should  be  drenched 
with  the  medicine  shaken  up  with  water.  Great  care  should  be  exercised  in 
drenching  hogs  or  they  will  be  suffocated.  Do  not  turn  the  hog  on  its  back  to 
drench  it,  but  pull  the  cheek  away  from  the  teeth  so  as  to  form  a  pouch,  into 
which  the  medicine  may  be  slowly  poured.  It  will  flow  from  the  cheek  into  the 
mouth,  and  when  the  hog  finds  out  what  it  is,  it  will  stop  squealing  and  swallow. 
In  our  experiment  hogs  which  were  so  sick  that  they  would  eat  nothing  have 
commenced  to  eat  very  soon  after  getting  a  dose  of  the  remedy,  and  have  steadily 
improved  imtil  they  appeared  perfectly  well. 

This  medicine  may  also  be  used  as  a  preventive  of  these  diseases,  and  for  this 
purpose  should  be  put  in  the  feed  of  the  whole  herd.  Care  should  of  course  be 
obeerved  to  see  that  each  animal  receives  its  proper  share.  In  cases  where  it  has 
been  given  a  fair  trial,  it  has  apparently  cured  most  of  the  animals  which  were 
rick  and  has  stopped  the  progress  of  the  disease  in  the  herds.  It  also  appears  to 
be  an  excellent  appetizer  and  stimulant  of  the  processes  of  digestion  and  assimila- 
tion, and  when  given  to  unthjifjy  hogs  it  increases  the  appetite,  causes  them  to 
take  on  flesh,  and  assume  a  thrifty  appearance. 
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ment  of  Agriculture.  The  slaughtered  hogs  were  burned  or  were 
buried  at  least  4  feet  below  the  surface  of  the  ground. 

The  first  diseased  hogs  were  slaughtered  on  July  23.  From  that 
time  to  September  20  the  sick  animals  in  the  58  herds  affect-ed  were 
slaughtered,  the  apparently  healthy  ones  were  removed  to  new  or 
disinfected  quarters,  and  the  cholera. mixture  mentioned  above  was 
used  in  all  except  the  first  herd.  The  owner  of  this  herd  desired  to 
use  a  remedy  of  his  own.  The  data  given  in  Table  No.  1  (appended 
hereto)  show  that  31  herds  gave  good  results.  In  none  of  these  did 
the  subsequent  deaths  exceed  4.  Of  the  810  apparently  healthy 
animals  in  the  31  herds,  but  16  died — less  than  2  per  cent.  Thirteen 
herds  showed  fair  results  and  12  poor,  while  in  two  instances  no  ani- 
mals were  left.  When  the  work  of  slaughtering  diseased  animals 
was  put  into  effect,  there  were  20  diseased  or  suspicious  herds,  and 
the  small  force  in  the  field  was  unable  to  get  them  under  control,  for 
at  that  time  new  cases  were  of  daily  occurrence.  For  instance,  32 
outbreaks  were  reported  during  the  first  two  weeks  in  August. 

Although,  as  is  shown  in  Table  No.  1,  excellent  results  were 
obtained  in  31  of  the  58  herds  treated  and  fair  results  in  13  others,  it 
is  true  that  beneficial  results  in  the  way  of  eradicating  disease  were 
not  observed  in  more  than  one- third  of  the  16  townships.  In  order 
complet-ely  to.control  infection  under  this  system  and  to  enforce  other 
restrictions  which  should  be  required  of  every  owner,  it  would  be 
necessary,  as  frequent  visits  would  be  required,  that  there  should 
be  at  least  an  emploj^ee  for  each  township  and  also  the  full  coopera- 
tion of  eveiy  owner.  During  August  and  the  first  half  of  September 
the  disease  spread  rapidly  in  the  western,  southwestern,  and  south- 
eastern parts  of  the  county.  At  the  latter  date  addilional  laborers 
were  secured,  but  not  until  after  the  number  of  affected  herds  not 
having  received  oflicial  attention  numbered  66. 

WORK  CONFINED  TO  EAST  HALF  OF   COUNTY — SLAUGHTER  OF  ENTIRE 

INFECTED   HERDS. 

Amended  instructions  were  sent  to  Dr.  McBirney  about  the  middle 
of  September  to  the  effect  that  the  work  be  confined  to  the  east  half 
of  the  county,  including  the  townships  of  Nodaway,  Douglas,  Valley, 
Nebraska,  Buchanan,  Amity,  Harlan,  and  East  River,  and  that  all 
animals  in  affected  herds  be  slaughtered.  The  west  half  of  the 
county  was  reserved  for  serum  experiments,  which  form  the  sub- 
ject of  a  separate  rei)ort.  (See  page  235.)  The  first  entire  herd  was 
slaughtered  on  September  20,  and  from  that  date  till  November 
24,49  entire  herds  were  destroyed  and  their  pens  disinfected.  The 
data  of  the  experiments  which  were  conducted  between  September 
20  and  December  31  are  given  in  Table  No.%2  (appended  hereto). 
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COMPARISON   OF  RESULTS  BY   TOWNSHIPS. 

A  comparison  in  results  of  the  work  in  the  townships  of  the  eastern 
half  of  the  county  ia  made  between  the  last  six  months  of  1897  and 


r/eurnoy  del. 


Pig.  38.— Map  of  Page  County,  Iowa. 

the  corresponding  period  for  1896.     The  figures  for  the  six  months  of 
1896  are  only  approximated. 

NODAWAY  TOWNSHIP. 

1896— Number  of  ontbreaks 29 

Number  of  head  lost 3,594 

1897— Number  of  outbreaks 12 

Number  of  bead  lost 70 

This  is  a  showing  favorable  to  1897  of  17  outbreaks  and  net  losses 
to  the  number  of  3,524.  In  this  township  204  were  condemned  and 
paid  for  by  the  Government. 

DOUGLAS  TOWNSmP. 

1896— Number  of  outbreaks 23 

Number  of  head  lost 1,983 

1897— 'Number  of  outbreaks 2 

Number  of  head  lost 106 
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This  also  is  a  favorable  showing  for  1897  of  21  outbreaks  and  net 
losses  to  the  number  of  1,877.  In  this  township  48  head  were  con- 
demned and  paid  for. 

VALLEY   TOWNSHIP.  ^ 

1896— Number  of  outbreaks 49 

Number  erf  hemd  lo»t 2,278 

1897 — Number  of  outbreaks ' 4 

Number  of  head  lost 88 

An  adverse  showing  for  1896  of  45  outbreaks  and  net  losses  to  the 
number  of  2,190.  One  hundred  and  thirty-six  head  were  condemned 
and  paid  for  in  this  township. 

NEBRASKA  TOWNSHIP. 

*1896— Number  of  outbreaks 13 

Number  of  head  lost 368 

1807— Number  of  outbreaks  _ 10 

Number  of  head  lost _ 191 

These  records  show  4  more  outbreaks  than  in  189C ;  but  the  losses 
in  189G  exceeded  those  of  1897  by  177  head.  In  this  township  555 
head  were  condemned  and  paid  for. 

BUCHANAN  TOWNSHIP. 

1806— Number  of  outbreaks 33 

Number  of  head  lost _ _  1,015 

1897— Number  of  outbreaks _ _ 20 

Number  of  head  lost 330 

This  statement  shows  3  outbreaks  and  a  net  loss  of  785  head  in 
favor  of  1897.  In  thLs  township  785  head  were  condemned  and  paid 
for. 

AMITY  TOWNSHIP. 

1896— Number  of  outbreaks 31 

Number  of  head  lost 65 

1897— Number  of  outbreaks 11 

Number  of  head  lost 150 

This  shows  10  outbreaks  in  favor  of  1897  and  a  net  loss  of  85  in 
favor  of  1896.  In  this  township  305  hogs  were  condemned  and  paid 
for. 

HARLEM  TOWNSHIP. 

1896— Number  of  outbreaks _ _ 13 

Number  of  head  lost ' 1, 333 

1897— Number  of  outbreaks 3 

Number  of  head  lost > 40 

This  is  a  remarkable  showing  in  balances  in  favor  of  1897  of  11 
outbreaks  and  1,229  deaths.  Only  4  animals  were  here  condemned 
and  paid  for. 
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EAST  RIVKR  TOWNSHIP. 

1896 — Nrnnber  of  ontbreaks 48 

Number  of  head  lost 3,313 

1897— Nmnber  of  ontbreaks 13 

Number  of  head  loet 236 

A  statement  showing  balances  favorable  to  1897  of  35  outbreaks 
and  2,077  deaths.  In  this  township  188  hogs  were  condemned  and 
paid  for. 

RECAPITULATION. 

Nomber  of  outbreaks  in  1896  (six  months) 218 

Nnmber  of  outbreaks  in  1897  (six  months) 80 

Difference 138 

Number  of  head  lost  in  1896  (six  months) 12,849 

Number  of  head  lost  in  1897  (six  months) l.lll 

Difference .  11,738 

THE   SAVING   AND  THE   EXPENSE. 

This  statement  shows  that  11,738  more  hogs  died  of  cholei-a  in  the 
last  six  months  of  1896  than  during  the  corresponding  six-months  of 
1897 — the  period  covered  by  the  operations  of  the  I^ureau — and  tliere 
can  be  no  question  that  this  wonderfully  favorable  sliowing  is  duo 
almost  wholly  to  the  method  of  procedure  of  the  Bureau  of  Animal 
Industry.  If,  therefore,  it  is  assumed  that  the  average  weight  of  the 
ll,738*hog8  was  100  pounds,  and  their  value  3  cents  per  pound,  the 
saving  to  the  8  townshii>s  was  $35,214.  In  Nodaway  Township  alone, 
where  the  effects  of  the  work  were  especially  obvious,  the  amount 
saved  to  the  ownei-s  was  $10,572. 

The  "stamping-out"  method  pursued  against  any  disease  is  quite 
generally  considered  a  very  expensive  one,  and  so  it  is;  but  when,  as 
in  this  ease,  the  resultant  benefits  are  so  apparent,  the  expense  docs 
not  appear  so  extraordinary.  It  must  not  be  forgotten  that  if  the 
disease  is  really  eradicated  the  benefits  of  the  work  extend  over  many 
years — until  such  time  as  it  may  be  reintroduced  by  lack  of  vigilance. 
Now,  the  total  expense  of  the  Bureau's  work  in  the  eight  townships 
was  $10,157.12,  and  the  estimated  saving  to  the  stock  owners  was 
$35,214,  a  net  saving  during  the  first  year  of  $25,05^.88. 

DISINFECTION   AND   MEANS   OF   INFECTION. 

During  the  time  when  only  the  diseased  hogs  of  a  herd  were 
destroyed,  the  disinfection  of  pens  was  performed  generally  by  the 
owner,  and  consequently  was  not  so  well  done  as  when  the  entire  herd 
was  slaughtered,  as  in  the  latter  case  the  work  was  done  under  the 
supervision  of  the  employees  of  the  Bureau.  During  the  former 
period  the  lime  and  a  portion  of  the  carbolic  acid  used  in  disinfection 
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were  furnished  by  the  owner,  but  when  entire  herds  were  slaughtered 
the  owners  were  not  so  disposed  to  purchase  disinfectants  or  to  do 
much  of  the  work  of  disinfection. 

It  will  be  observed  from  the  tabulated  statements  that  of  the  110 
herds  that  came  under  official  action,  all  but  6  had  been  allowed  to 
run  in  pastures,  orchards,  or  yards  too  extensive  for  disinfection, 
except  at  large  expense,  so  that  the  disinfected  pens  were  only  a  small 
portion  of  the  infected  territory.  The  fact  that  so  many  herds  were 
allowed  to  run  in  pastures  was  apparently  the  source  of  much  of  the 
infection  that  spread  throughout  Nebraska  Township.  There  are 
many  farms  in  this  township  and  many  of  the  herds  have  access  to 
the  line  fences  as  well  as  the  river.  Thus  a  large  number  of  herds 
were  exposed  at  one  time. 

There  are  other  sources  of  infection  in  this  county.  Carrion  birds 
are  very  numerous,  and  along  the  Nodaway  and  East  rivers  many  of 
the  farmers  keep  hounds  that  are  continuall}^  roaming  from  place  to 
place.  Dr.  McBirney  is  of  the  opinion,  however,  that  most  of  the 
infection  was  carried  by  the  stock  owners  themselves.  As  many  as 
three  or  four  owners  have  been  observed  visiting  infected  premises, 
although  they  were  aware  that  the  disease  existed  there.  During  the 
fall  months  it  is  the  custom  in  Page  County  for  the  farmei"S  to  "change 
work."  The  disease  is  in  this  way  readily  carried  from  one  farm  to 
many  others.  It  was  difficult  to  get  owners  to  appreciate  this  source 
of  danger  and  properly  to  guard  against  it.  This  method  of  dissemi- 
nation was  willfully  undertaken  in  Buchanan  Township,  where  a 
number  of  owners  actively  opposed  the  killing  of  entire  herds. 
Because  of  such  difficulties  the  eradication  of  hog  cholera  and  swine 
Ijlague  has  been  a  greater  effort  than  it  apparently  should  have  been. 

Of  the  49  herds  slaughtered,  12  were  owned  in  the  small  villages 
where  the  pens  were  very  closely  situated.  Four  of  the  herds  slaugh- 
tered were  in  Braddyville,  Buchanan  Township,  and  their  infection 
was  from  a  hog  purchased  from  a  henl  recently  infected.  In  the  49 
herds  there  were  180  immune  hogs,  none  of  which  died  subsequently. 

There  was  an  outbreak  in  East  River  Township  and  one  in  Harlan 
Township  which  had  not  been  officially  disposed  of  on  December  31, 
but  the  other  six  townships  were  practically  free  from  the  disease. 

In  order  to  expedite  and  facilitate  the  eradication  of  hog  cholera 
and  swine  plague,  it  would  be  necessary  rigidly  to  enforce  regulations 
prohibiting  owners  from  permitting  their  hogs  from  coming  in  contact 
with  line  or  road  fences,  public  roads,  driveways,  or  have  access  to 
streams;  nor  should  owners  of  infected  premises  be  permitted  to  visit 
noninfected  ones  or  the  owners  of  noninfected  ones  to  visit  the 
infected  ones. 
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THE  METHOD   OF  ERADICATION   PREFERRED. 

Dr.  McBirney  adds,  in  concluding  his  report,  that  the  first  method 
employed — that  of  killing  the  diseased  animals  only  of  a  herd,  although 
it  had  some  merit  in  controlling  disease  and  proved  to  be  of  much  bene- 
fit to  owners — is  a  measure  too  slow  in  stamping  out,  unless  a  large 
force  can  be  employed  and  very  rigid  quarantine  regulations  put  in 
force.  The  killing  of  entire  herds  is  evidently,  from  the  results  of 
the  work,  a  quicker  and  safer  method,  although  it  does  not  generally 
meet  with  favor  among  the  farmers.  This  method,  too,  should  be 
accompanied  by  a  rigid  set  of  quarantine  regulations,  in  order  to 
produce  the  desired  results  within  a  reasonable  time.  If  sufficient 
funds  were  available  and  the  conditions  present  that  existed  in  the 
county  during  August  and  September,  a  /orce  should  be  employed 
consisting  of  one  inspector  or  assistant  inspector  for  each  four  town- 
ships and  one  employee  of  some  experience  for  each  township.  This 
would  insure  the  prompt  disposal  of  diseased  herds  and  prove  a 
quicker  method  of  arresting  infection.  One  inspector  can  not  visit 
the  different  premises  with  suflBcient  promptness  when  there  are  a 
number  of  diseased  herds  throughout  the  county,  and  consequently 
the  owner  last  visited  will  have  acquired  some  antagonism,  as  his 
herd  will  presumably  be  in  a  very  poor  condition  or  many  of  the 
animals  will  have  died. 
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4  Aucr. 


5 

Ang.  2 

6 

Ang.    4 

7 

Aug.    5 

8 

Ang.  ID 

9 

Aug.  16 

IC 

Aug.  18 

11 

Aug.  18 

12 

Aug.  19 

13 

Aug.  19 

14 

Aug.  20 

15 

Aug.  21 

16 

Aug.  21 

17 

Aug.  23 

18 

Sept.  1 

19 

Sept.  1 

20 

Sept.  2 

21 

Sept.  2 

22 

Sept.  3 

23 

Sept.  4 

24 

Sept.  4 

25 

Sept.  4 

26 

Sept.  4 

Sept.  6 

Sept.  6 

Sept.  6 

Sept.  7 

Sept.  7 

Sept.  9 

Sept.  7 
Sept.  8 

Sept.  8 
Sept.  8 
Sept.  9 
Sept.  9 
Sept.  10 
Sept.  10 
Sept.  10 


BUREAU   OF   ANIMAL   INDUgTBY. 

TABULAR  STATIIMENT 

T A BLE  No.  1 .  — Report  of  diseased  hogs  sla ughiered 


U.l^.Joixuaon. 


P.J.Thrap  .. 
R.  T.  Feltch  . 


Geo.  H.  Annan 


J.Knudfien 

Cha«. Fulton  .... 
F.J.Boreland  ... 

J.F.Ckwad 

Wna.  T.  Beckett . 

A.  O.  Brewer 

P.  J.  Johnson 

Eliza  McKee 

C.A.Hultine.... 

C.  M.  Conver 

Jacob  Hamm 

J.  S.  Crosby 

Jos.Burwell 

Isaac  Mnlkins... 

L.W.Good 

T.E.Earhart  ... 
F.  W.  Ammons . . 
O.  H.  Spaulding  . 
C.A.Gates 


C.  H.B.Carlson.... 

S.R.  Frank 

C.H.Varley 

J.F.Haley 

J.  B.  Damewood  . . . 
A.  K.  Christensen  . 


Fi*ed.  Boles 

Jas.  Whitmore . 


Frank  Morley Nodaway. 

A.C.Harland Tarkio 


UoUax  . 


Lincoln . 
Amity  .. 


Nodaway . . 

Lincoln 

Nodaway  .. 

Tarkio 

Grant 

do 

Tarkio 

do 

Amity 

Tarkio 

Lincoln  — 
East  River. 

do 

Nodaway  . . 
East  River. 

do 

do 

Nebraska . . 

do 

Buchanan . . 


Nodaway 

Morton 

Tarkio 

Nodaway 

Morton 

Washington  . 


East  River... 
Washington . 


E.J.Caldwell Lincoln  .... 

GeaT.Loy '  Morton 

W.L.  Gordon |  Lincoln 

W.W.Montanye |  Amity 

C.E.  Worrell I  East  River. 


Number  diedpre- 
yious  to  official 
action. 

ll 

Cost. 

5 

29 

11 

SILOO  1 

8 

1 

1 

2.75  , 

4 

4 

23 

15.00 

16 

35 

28 

»4.tS5 

30 

3 

7 

SO.  85 

13 

48 

18 

10.55 

31 

17 

xi.m 

2D 

0 

19 

3J.00 

34 

0 

1 

2.00 

1       7 

13 

30 

38.25 

23 

14 

3 

3.00 

30 

35 

33 

23.00  J 

19 

8 

10 

O.CO 

17 

15 

6 

7.20 

24 

^ 

22 

12.10 

8 

lU 

4 

5.75 

30 

3 

53 

78.90 

34 

62 

1 

1.50 

3 

0 

2 

2.00 

^  22 

1 

6 

7.70  1 

23 

o 

1 

.75  ' 

34 

4 

2 

8.00 

29 

«80 

1 

2.00 

13 

53 

22 

28.75 

13 

18 

19 

15.20 

10 

39 

5 

\0.P2 

19 

5 

1 

2.50 

36 

8 

33 

23.74 

7 

8 

8 

12.56 

31 

35 

5 

8.2«  ' 

2»5 

0 

SO 

20.00 

1 

30 

50 

32.90 

34 

30 

6 

10. 3() 

12 

70 

74 

55.40 

18 

2 

2 

0.88 

22 

30 

3 

3.75 

32 

2K 

3 

3.00 

36 

25 

28 

3^i.95  i 

29 

12 

0 

2.40 

17 

4 

4 

3.20 

27 

16 

1 

3.00 
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July  23 

July  28 

July  31 

f July  20 

lAu«.    2 

f  July  28 

Ua«.   2  , 

Aug.   4  i 

rJuly  21  \ 

iAa«.    5  X 

'  Aug.  10 

Au«.  IG 

Aug.  13 

Ans.  1^ 

Aug.  19 

An^.  19 

Aug.  2) 

Aug.  21 

Aug.  21 

AU&23 

Sept.   1 

I  Sept.  1 

■  Sept.  2 

'  Sept.  2 

Sept.  3 

j  Sept.   4 

I  Sept.  4 

Sept.  4 

Sept.  4 

Sept.  0 
Sept.  6 
Sept.  6 
Sept.  7 
Sept.  7 
Sept.  7 
and  9. 
Sept.  7 
Sept.  8 
and  la 
Sept.  8 
Sept.  8 
Sept.  9 
Sept.  9 
Sept.  10 
Sept.  10 
Sept.  10 


28 


;» 


26 


40 
300 
12 
2 
45 
13 
13 
21 


31 

3 

121 

23 

5 

18 

11 

13 

41 

50 
35 

8 

6 

0 
23 

13 
23 

24 
40 

9 
13 
10 
40 

9  i 


1 


Prolxible  source  of  infection. 


Kot known Good. 

Montzinffo,  neKi  f arm Poor  . 


Results. 


Kot  known  . 
Ikers,  next  section . 


Dalby's,  next  farm 

Not  known 

Railroad  yards,  Yorktown. 

Disease  in  nextsectiooi 

Not  known _ 

Nortbwald's,  next  farm 

Bhodes's,  next  farm 

Not  known 

Banner's,  next  farm 

Nortbwald*s,  next  farm 

Hayser's,  next  farm 

North wald's,  next  farm 

WolTs,  next  farm 


Poor  . 

...do. 

Fair.. 

Poor  . 
Good. 
...do. 
....do. 
Fair.. 
Good. 
Fair.. 
Good. 
Fair.. 
Poor  . 

Not  known |  Good. 

Fair.. 
Good. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 


Good., 
do.. 


Hamm's,  next  farm 

Near  asylum  herd 

Disease  in  next  section 

BoleS^s,  next  farm 

Bronirht  from  Harlan  Township 

Not  known 

Ammon's 

Not  known ,. 


-do. 


DLnease  in  next  section 

Not  known 

Geo.  Annan's,  or  railroad  yards 

Disease  in  next  section ' 

Frank's,  next  farm Poor 


...do. 
Poor  . 
Good. 
...do. 


Hamm's,  next  farm 

Disease  in  next  section . 


do 

Not  known 

Disease  in  next  section.. 

Frank's,  next  farm 

Disease  in  next  section  , 

Not  known 

Good's,  next  section 


Good. 
Fair.. 


Good- 
...do. 
Fair.. 
...do. 
...do. 
Good. 
...do. 


Pens  and  pasture 

^^ 

Pens  aad  yards 

Pens  and  pasture 

fPens,  yards,  and  or- 
^    chard. 
Pens  and  pasture . . . , 

Pens  and  timber  .... 

Peas  and  -cornfields  . 


Where  the  hogs  had 
been  kept. 


Pens  and  pasture 

do 

do 

do 

do 

Pens  and  orchard  . . . 

Pens  and  pasture 

do 

Pens  and  orchard  . . . 
Pens  and  cornfield  .. 
Pens  and  orchard  . . . 

Pens  and  pasture 

do 

do 

do.. 

Pens  and  yards 

Pens,  yards,  and  tim 
ber. 

Pens  and  pastu  re 

do 

Pens  and  timber 

Pens 

Pens  and  pasture 

....do 


-do. 
.do. 


do 

.....do 

Pens 

Pens  and  pasture . . . 

do 

Pens 

Pens  and  pasture . . . 
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BUREAU    OF   ANIMAL   INDUSTRY, 
Table  No.  1,— Report  of  diseased  hogs  slaughtered  in  Page 


So. 


Date. 


Sept.  10 
Sept.  10 
Sept.  11 
Sept.  11 
Sept.  11 
Sept.  11 
Sept.  13 

Sept.  13 

Sept.  13 
Sept.  13 
Sept.  13 


Sept.  15 
Sept.  25 

Sept.  30 


Owner's  name. 


Ruel  Miller 

Frank  Johnson. 
C.  G.  Peterson . . 

J.E.  Davis 

P.M.  Manifold.. 

Amos  Apple 

A.R.Clayton... 


Clark  Davison  . 


L.E.Drqdge 

W.W.  Whitlow  , 
W.R  Newman.. 
Mary  Priesz 


J.D.  Langrhlin. 


Frank  Brokaw . 
H.E.Anderson. 
John  McCnrdy. 


P.D.  Castle. 


Township. 


Tarkio .. 
....do... 
....do... 
Lincoln . 

do... 

Tarkio.. 
Lincoln . 


East  River. 


Lincoln 

Washingrton . 

-...do 

Grant 


Morton  . 


Nodaway . 
Amity  .... 
Bachanan  . 

Nodaway . 


^•2 

3 

"S- 

Cost. 

g 

Isl 

si 

? 

0  >•  « 

n 

<s 

^ 

Szj^ 

29 

40 

8 

$13.12 

7 

7 

14 

18.76 

8 

11 

5 

6.00 

8 

10 

5 

4.30 

19 

12 

7 

6.00 

23 

19 

4 

3.25 

32 

2 

11 

2LO0 

34 

9 

15 

28.50 

21 

26 

16 

15.75 

U 

226 

26 

19.50 

U 

1 

7 

7.00 

U 

28 

3 

4.05 

29 

3 

26 

19.68 

23 

1 

2 

3.00 

17 

5 

1 

8.00 

22 

1 

20 

15.60 

19 

2 

7 

12.00 

1,162 

781 

840.67 

a  This  number  died  since  April  1. 
Note.— In  all  cases  except  No.  21  disinfection  was  performed  in  pens;  No.  21  was  disinfected 
in  troughs.    Many  of  the  herds  had  access  to  public  roads  and  driveways  as  well  as  to  pens, 
pastures,  and  orchards. 
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Date  of 
slaugh- 
ter. 

as 

Probable  source  of  infection. 

Results. 

Where  the  hogs  had 
been  kept. 

No. 

Sept.  Ju 
Sept.  10 
Sept.  11 
Sept.ll 
Sept.  11 
Sept.ll 
Sept.  9 
and  13. 
Sept.  8 
and  13. 
Sept.  13 
Sept.  13 
Sept.  13 

15 
0 
27 
05 
33 
50 
7 

17 

4 

74 

145 

7 

27 

25 

Sold.. 

63 

10 

0 
4 
17 
4 
7 
0 
5 

1 

2 
74 
73 

2 

20 

0 
0 

1 

0 

Disease  In  next  section 

Good... 
Fair.... 

Pens  and  pasture 

do 

41^ 

do 

43 

do 

Poor 

do 

44 

Disease  on  farm  all  year 

Good... 
Fair.... 
Good... 
Poor  ... 

Good... 

Pens  and  yards 

Pens  and  pasture 

Pens  and  orchard  . . . 
Pens  and  pasture 

do 

45 

Disease  in  next  section 

i^ 

do ^ 

Cald well's,  same  section 

47 
4A 

Disease  In  next  section 

40 

Bought  hogs  from  infected  farm . . 
Disease  in  next  section 

Fair.... 
Poor  ... 
.  do 

Pens  and  yards 

Pens  and^pasture — 
,do         ..  . 

50 

a?, 

Whitlow'St  in  same  section  - 

Disease  in  next  section 

Fair.... 
Poor  ... 
Good.., 

Pens,  orchard,  and 

road. 
Pens,  orchard,  and 

fields. 
Pens  and  pasture.... 
Pens 

ra 

Disease  in  same  section ...... 

54 

Bnrwell's,  in  section  22 

55 

Sept.  15 
Scpt.ll, 

15,25. 
Sept.  8 

to  20. 

Montauye's 

m 

F.  McCiirdy*8,  section  17 

Good... 
....do... 

do 

57 

Disease  in  next  section 

Pens  and  pasture .... 

58 

l,rJ2 

430 
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Table  No.  2.^Report  of  diseased  and  exposed  hogs  slaughtered 


Date. 


Sept.  20 
Sept.  20 
Sept.  21 
Sept.  20 
Sept.  25 
Sept.  27 
Sept.  27 
Sept.  27 

Sept.  28 
Sept.  28 
Sept.  28 
Sept.  29 
Sept.  29 
Sept.  30 
Sept.a0 
Oct.     1 

Oct.  1 

Oct.  2 

Oct.  i 

Oct.  6 
Sept.  21 

Oct.  11 

Oct.  12 

Oct.  18 


26     Oct.   18 

26  I  Oct.   19 

27  Oct.    19 

28  '  Oct.   20 

29  I  Oct.  28 

30  I  Oct.  28 
81  I  Oct.  27 
32  '  Oct.  27 

Oct.  28 
Oct.  28 
Oct.  29 
Oct.  29 
Oct.  30 
Oct.   30 

39  Nov.    4 

40  j  Nov.    5 

41  '  Nov.    6 

42  Nov.   5 

43  Nov.    6 
Nov.  15 


46 
46 


Owner's  name. 


D.D.Stitt 

H.D.  Lucas... 
A.  M.  Corner.. 
E.N.  Fowler.. 
John  Duncan . 
R.  T.  Johnson . 
F.McCurdy... 
O.B.Holton... 


J.D.Maxwell... 

J.  A.  Bloom 

Caleb  Hall 

C.M.Collier 

J.S.Hayes 

J.S.McFarland. 

J.D.ElUott 

S.M.Elrick 


Prichard  Bros . . , 
Ambrose  Beery  . 

Thos.  Henry 

N.W.  Winter..., 

B.F.Ennis 

Edward  Crosby  . 

D.B.Holton 

Ed.  Hakes 


Nov.  18 
Nov.  20 


David  Harris 

Chas.  Davison 

Phil.  M.  Crockett . 

R.D.Farrens 

James  Ehinn 

A.C.Frisby 

8.E.  McAlpin 

J.S.Bently 

A.C.Jackson 

S.W.Kelley 

Jno.W.  Service... 

L.L.Johnson 

Edward  Hollis.... 

Samuel  Hollis 

W.T.Crain 

M.R.Ansbach.... 

C.P.Jackson 

M.E.Miller 

Geo.  W.Dudley... 
A.A.  Benry 


Township. 


Nodaway  . , 

....do 

Nebraska . . 
East  River. 

Amity 

Buchanan. . 

....do 

....do 


.....do : 

.-..do 

do 

Nebraska . . 
East  River. 
Nebraska . . 

do 

Valley 


Buchanan.. 
East  River. 

Amity 

Buchanan. . 

Amity    

Buchanan. . 

do 

Nebraska . . 


Rosena  Carr Buchanan. 

Lewis  Annan Nodaway  . 


.....do 

Buchanan 

Washington  , 

Nodaway 

Buchanan 

...-do 

Nebraska 

....do 

do 

East  River... 

Amity 

do 

Nebraska 

Valley , 

Buchanan 

Nebraska 

do 

do 

do 

Amity 


[83§ 

si's 
2p,o5 


30 
31 
13 
12 
14 
17 
17 
31 

15 
20 
31 
13 

1 

11 
13 

4 

15 
33 
24 
31 
17 
3 
31 
24 

12 
5 
12 
22 
20 
20 
13 
U 
13 
34 
14 
28 
11 
35 
14 
14 
13 
11 
13 
4 

10 
30 


10 


If 
111 


8 


®  og 

ill 


Cost. 


24 

12 
2 

10 
4 
5 
4 
8 


0 

6 

3 

3 

7 

5 

23 

27 

1 

4 

3 

4 

20 

4 

2 

3 

4 

33 

9 

4 

1 

3 

25 
3  I 

si 

15  1 
20  ' 
72 
61 
0 

40 
30 

1 

4 

25 
30 
87 
50 

180 
10 
0 

4 
0 
9 
1 
158 

79 
60 

0 
66 
23 
19 
50 
17 

0 
39 
24 
44 

0 

30 

109 

27 


$126.30 

7.00 

50.00 

72.50 

181.  OeJ 

371.45 

142.01 

5.00 

188.96 
88.20 
5.60 

laoo 

142.30 
150.00 
170.91 
166.80 

510.00 
88.00 
2.25 
19.76 
2.50 
67.  OS 
5.50 
360.00 


223. 
^0. 
I. 
158. 
135. 

50. 
144. 

66. 

10. 
168. 

94. 

155. 

6. 

83. 
375. 

53. 


OB 
00 

50  t 
50i 
00  . 
00  I 

ro| 

95 

00 

00 

00 

02 

75 

15 

01 

80 


0 

10.00 

6 

15.00 

3 

26.25 

46 

161.00 

22 

85.00 

10 

2L60 
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in  plage  County,  Iovxl,  September  W  to  December  SI,  1897. 


'1. 

Hi 

S5 

Probable  source  of  infec- 
tion. 

Where  the  hogs  had  been 
kept 

No. 

Sept.  13.14. 20 

Sept.  SO 

0 
0 
0 
0 
0 
2 
44 
0 

0 
0 
0 
0 
0 
0 
0 
7 

76 
0 
8 
0 
0 
0 
0 
a  105 

0 
0 

• 
oc   oooooeoo   oooooooo   oooooooo 

Disease  next  aectioa 

Bought  2  exposed  hogs 

Prom  river - 

Pens  and  yards 

1 

Pens  (in  Clarinda) 

Pens  and  yards 

Pens  and  T>aflture    -     „  -  -  - 

5 

Sept.21    

£ 

Sept  10  20 

Not  known    - ...  

4 

Sept.  15.20.23,26—. 
Sept.  16. 20, 23,24,27. 
Sept.  4, 13, 15, 20, 27.. 
Sept  27          

Disease  next  section   ...... 

do 

I 

McOn  wl  v's.  next  f  Arm  -  - . .  ^ . 

do 

c 

Not  known  . .......... . . 

do 

^ 

bought    from    Infected 
farm-Mrs.  McKee. 

Disease  same  section 

Disease  next  section 

Exposed  to  Holton*s 

P*rom  East  River 

Pen  (in  Braddy ville) 

Pens  and  timber 

Pens  and  XK^turo  

i 

Sept.  13, 15, 22,28.. - 

Sept.17,24,28 

Sept.  28 

IC 

Pen  (Braddy viUe) 

Pens 

1] 

Sept.29         

is 

Sept.  14, 20 

Disease  next  section 

do 

Pens  and  pasture 

u 

Sept.  30 

do 

u 

Sept  30 

do 

u 

Oct.l 

Sept.  13. 15,  Oct.  1... 
Oct3  

Not  known 

Pens  and  pasture;  lives 

on  county  line. 
Pens  and  200-acro  pasture . 
Pens  and  orchard 

It 

Disease  next  section 

do 

Oct.4  

Disease  same  section 

Exposed  to  Holton's 

Exi>06ed  to  Anderson's 

Disease  next  section 

Exposed  to  O.  B.  Holton's. . 
Disease  in  next  section  and 
river. 

Disease  next  section 

Disease  samo  section 

Pens  and  pasture 

" 

Oct.6  

Pen  (Braddy ville)  - 

Pen  (College  Springs).... 
Pen  and  fields 

2C 

Sept  21          

21 

Sept.l.Oct.ll 

Oct  12      

2S 

Pen  (BraddyviUe) 

28 

(;)ct  18                

24 

Oct  18 

Pens  and  pasture 

?f 

Oct  19         

do 

W 

Pens  and  yards 

r 

'  Oct.  20              

40 
3 
8 

13 
2 
0 
5 
0 
0 
0 
0 
6 
1 
0 
2 
0 

14 

3 

20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

Improper  burials 

Pens,  yards,  and  timber  . . 
Pens  and  pasture 

'^ 

Oct-28          

Bloom's,  next  farm 

do 

o^ 

Oct.28     - 

do 

^ 

Oct.  27 ^ 

Disease  next  section 

do 

31 

Oct,27            

Disease  same  section  ...... 

do  . 

rff 

Oct  28        

....do 

Pens  (Hawley ville) 

Pens  and  pasture . 

iV 

Oct.28 - 

Disease  next  section 

Duncan's,  next  farm 

^ 

Oct.  20 

do 

8« 

Oct  20            

Not  known  ... 

....  do 

3( 

Oct.30        

Disease  same  section  . . . .  . 

....  do . 

3^ 

Oct  80 

Disease  next  section 

do 

Pens 

•^ 

1  Nov.4 

Pens  and  pasture   

"Si 

Nov.5 

do 

Pens  and  yards 

4( 

Nov.6  

Disease  same  section 

do 

Pens  (Hawley ville) 

Pens  and  yards   . 

4j 

Nov.5 

if 

Nov.6 

do 

Pens  (Hawley ville) 

Pens,  large   yards,    and 

driveways. 
...  do 

4' 

Nov.15        

Carried  from  T.  Buchan- 
an's. 
Disease  next  section  .. 

4'! 

Nov.18 

4f 

Nov.20 

Farren's,  next  farm 

Pens  and  fields 

M 
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Table  No.  2. — Report  of  diseased  and  exposed  hogs  slaughtere€  in 


No. 

Date. 

Owner's  name. 

Township. 

Number  died 
previous  to 
official   ac- 
tion. 

III 

Ill 

Cost, 

47 

Nov.  22 
Nov.  23 
Nov.  24 

Dec     7 
Dec.    8 
Dec.    9 

E.Beal 

Buchanan 

Valley...., 

do 

28 
6 
0 

17 
20 
22 

« 

5 
12 
16 

72 

14 
18 

8 
6 
4 

48 
4 
2 

43 
16 
32 

0 
0 
0 

$100.73 
85.40 
121.72 

64.32 
5.00 
8.00 

48 

G.B.Hall 

49 

O.  A.  Anderson 

no 

G-.  H.  Robinson 

Douglas 

51 

J.  C.  Glasffow       ----- 

Harlan 

5^ 

jy,  A.  Farrens 

Buchanan 

462 

585 

1,538 

5,665.50 

Note.— Disinfection  in  all  cases  was  performed  in  the  pens.  Some  of  the  herds  had  access  to 
public  roads  and  driveways,  as  well  as  to  pens,  pastures,  and  orchards.  Nos.  50,  51,  and  52  were 
disposed  of  under  special  instructions. 

SUMMARY  OF  DATA. 

Number  of  diseased  herds 110 

Number  of  diseased  hogs  died  and  not  paid  for 1,216 

Number  of  diseased  hogs  slaughtered 1,306 

Number  of  exposed  hogs  slaughtered 1,538 

2,904 

Cost  of  2,904  diseased  and  exposed  hogs $»S,40tt.l6 

Cost  of  disinfectants  and  cholera  mixture 183.23 

Cost  of  incidentals,  slaughtering,  and  disinfecting 21.28 

Salaries  of  inspector  and  laborers  (June  to  December) 2,270.29 

Traveling  expenses  of  inspector  and  laborers  (June  to  December) 1%  270. 16 

Total  cost  of  work  (June  17  to  December  31) 10,157.12 
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Date  of  Blangrhter. 


Nov.  22 
Nov.  23 
Nov.  1^4 

Dec.  7  . 
D«c.8  . 
Dec.M  . 


2 
3 
27 

6  28 
c6 
Inoculated. 


385 


III 


Probable  source  of  infec- 
tion. 


Not  known 

.-.-.do 

Thinks  pigeon  carried   it 
from  next  farm. 

Not  known 

do 


Where  the  hogs  had  been   v-.^ 
kept.  ^^• 


Pens  and  pasture 

do 

Pens  and  large  yards. 


.do. 


Next  farm Pens  and  pasture 


Pens,  orchard,  and  yards. 


47 
48 
49 

50 
51 
52 


a  Had  moved  20  pigs  with  105  to  another  farm.    Pigs  all  died. 

6  These  were  not  immune. 

c  In  addition  there  were  21  not  immune,  and  7  of  the  21  died. 
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THE  ENZYMES,  OR  SOLUBLE  FERMENTS,  OF  THE  HOG 

CHOLERA  6ERMJ 

-By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D., 
Chief  of  Biocheniic  Division ^  Bureau  of  Animal  Industry. 

In  the  Archiv  fiir  Hygiene,  1890,  vol.  X,  pt.  1,  p.  1,  Fermi  describes 
the  detection  and  isolation  of  soluble  ferments  from  the  cultures  of 
a  number  of  different  germs.  Some  of  these  germs  belong  to  the 
class  that  produce  gas  (principally  CO,  and  H)  when  grown  in  media 
containing  glucose  or  glucose-forming  substances,  and  as  a  rule  the 
gas-producing  germs  when  cultivated  ujwn  proper  media  have  been 
found  to  be  ferment  builders. 

As  has  been  shown  by  Smith  and  other  investigators,  the  hog  cholera 
germ  produces  large  quantities  of  gas  when  grown  in  peptonized  beef 
broth  containing  2  per  cent  of  glucose.  About  one- fourth  of  this 
volume  is  hydrogen  and  three-fourths  carbon  dioxide,  the  remaining 
liquid  containing  acetic  and  succinic  acids,  as  I  have  found  by 
analysis. 

To  detect  and  isolate  the  soluble  ferments  of  the  hog  cholera  germ, 
if  any,  several  different  culture-media  have  been  tried,  but  the  one 
that  has  given  the  most  satisfactory  results  is  sterilized  milk.  In 
plain  peptonized  beef  broth  media  but  xevy  small  amounts  of  these 
ferments  were  produced,  sometimes  none. 

Upon  agar-agar  the  growth  of  the  germ  is  rapid,  and  from  the 
watery  extract  of  the  surface  growth  a  mixture  of  two  ferments  has 
been  obtained  that  will  convert  starch  into  glucose  and  liquefy 
gelatine — in  other  words,  ferments  that  act  as  diastase  on  the  one 
hand  and  as  trypsin  on  the  other. 

If  now  we  take  either  skimmed  or  fresh  milk,  carefullj^  sterilize  it, 
and  then  inoculate  it  with  the  hog  cholera  germ,  after  abou^  three 
weeks  the  milk  will  have  become  thin  and  watery  in  appeai*ance,  a 
curd-like  coating  will  have  formed  on  the  surface,  and  the  reaction,  if 
the  growth  has  been  normal,  will  have  become  either  neutral  or  alka- 
line. The  germs  may  now  be  removed  by  filtering  the  milk  through 
a  carefully  sterilized  Pasteur  tube,  or  they  may  be  killed  by  heating 
the  solution  to  54°C.  for  several  houi-s,  or  still  better,  by  the  addition 
of  a  saturated  sohition  of  thymol. 

*  Read  before  the  Chemical  Section  of  the  American  Association    for  the 
Advancement  of  Science,  Rochester,  August  17, 1892. 
266 
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From  the  cultures  sterilized  in  this  way  the  addition  of  absolute 
alcohol  throws  down  a  voluminous  precipitate  consisting  of  albumose, 
a  little  peptone,  and  soluble  enzymes. 

A  purification  of  this  precipitate  and  partial  separation  of  enzymes 
from  the  accompanying  albuminoid  matter  is  attained  by  are-solution 
in  water  and  precipitation  with  basic  calcic  phosphate.  The  enzymes 
are  carried  down  mechanically  by  this,  and  can  be  dissolved  out  by 
water  and  reprecipitated  with  alcohol.  After  i*epeated  treatment  of 
this  soi-t  a  small  quantity  of  white  powder  is  finally  obtained,  which 
wiU  liquefy  gelatine,  digest  fibrine  and  albumin,  and  convert  starch 
into  glucose. 

To  separate  the  diastase-like  ferment  from  the  liquefying  ferment, 
the  mixed  ferments  were  rubbed  up  with  glycerine  and  filtered.  The 
solution  in  glycerine  contained  the  hydrating  ferment,  while  the  undis- 
solved portion  taken  up  again  in  water  and  precipitated  by  alcohol 
does  not  act  as  a  hydrating  agent,  but  as  a  digestive  agent. 

The  trypsin-like  ferment  can  also  be  precipitated  by  means  of  sat- 
urated salt  solution.  '  This  latter  ferment  seems  to  be  formed  in  much 
smaller  amount  than  the  former. 

The  action  of  both  of  these  ferments  is  destroyed  by  a  temperature 
above  55°  C.  They  contain  nitrogen,  but  when  pure  do  not  give  the 
general  albuminoid  reactions. 

In  order  to  try  to  obtain  these  ferments  in  a  purer  form,  and  pos- 
sibly larger  quantity,  an  artificial  culture-medium  proposed  by  Fermi," 
in  the  Archiv  filr  Hygiene,  vol.  XIV,  for  use  with  other  germs,  was 
tried  for  the  hog  cholera  bacillus.  This  contained  1  per  cent  ammo- 
nium phosphate,  0.1  per  cent  acid  potassium  phosphate,  0.02  per  cent 
magnesium  sulphate,  and  4  to  5  per  cent  glycerine.  The  hog  cholera 
germ  grows  vigorously  in  this  liquid,  and  after  from  three  to  four 
weeks  the  cultures  become  alkaline  in  reaction.  They  also  give  the 
peculiar  amine  odor  characteristic  of  the  hog  cholera  cultures.  From 
these  artificial  sterilized  cultures  I  have  so  far  been  unable  to  separ 
rate  the  diastase-like  ferment,  but  a  small  amount  of  the  tryptic  fer- 
ment has  been  obtained,  showing  that  the  ferment  production  is 
dependent  upon  the  medium. 

As  for  the  physiologic  effects  of  these  ferments,  Fermi  holds  that 
in  general  the  soluble  ferments  are  without  great  physiologic  impor- 
tance in  the  process  of  disease. 

The  initial  experiments  that  I  have  made  upon  guinea  pigs  show 
that,  so  far  at  least  as  this  particular  disease  is  concerned,  the  fer- 
ments are  of  great  importance  in  the  production  of  immunity. 

Guinea  pigs  about  a  pound  in  weight  each  have  been  injected  with 
a  sterile  solution  in  water  of  these  ferments,  the  amount  taken  vary- 
ing from  0-003  gram  up  to  from  0.02  to  0.05  gram.  The  injections 
below  0.01  gram  were  without  ill  effect;  beyond  that  there  was  a  rise 
of  temperature  for  several  days.     The  injection  of  0.05  gram  was  in 
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several  instances  sufficient  to  kill  the  animals.  The  autK>psies  showed 
some  injection  of  the  blood  vessels  of  the  intestines,  but  in  other 
respects  the  animal  was  normal  in  condition. 

A  single  injection  of  0.04  gram  of  the  ferments  was  sufficient  to 
make  the  animals  immune  from  an  inoculation  with  the  hog  cholera 
germ  that  was  sufficient  to  cause  the  checks  to  die  in  ten  daj^s. 

It  is  probable,  therefore,  that  the  soluble  ferments  exert  in  their 
way,  at  least  in  some  diseases,  a  potent  action  in  rendering  the  animal 
insusceptible  to  disease. 

It  is  possible,  too,  that  to  the  indirect  action  of  these  specific  fer- 
ments we  may  trace  the  protective  and  curative  influence  of  the 
blood  serum  of  immune  animals. 
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THE   PRODUCTION   OF  IMMUNITY  IN   GUINEA  PIGS 

FROM  HOG  CHOLERA  BY  THE  USE  OF  BLOOD 

SERUM  FROM  IMMUNIFIED  ANIMALS.* 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D., 
Chief  of  Biochemic  Division ^  Bureau  of  Animal  Industry, 

The  important  results  obtained  by  Behring  and  Kitasato,  Tizzonl 
and  Cattani,  Klemperer  and  Klemperer,  and  others,  with  diphtheria, 
tetanus,  pneumonia,  etc.,  led  me  to  undertake  a  series  of  experiments 
upon  guinea  pigs  for  the  purpose  of  studying  the  effect  of  the  blood 
serum  from  animals  immune  from  hog  cholera.  As  a  source  for  the 
blood  serum,  I  used  guinea  pigs  that  had  been  immunified  by  means 
of  the  albumose  extracted  from  artificial  hog  cholera  cultures,  and 
then  exposed  to  the  disease  by  inoculation  with  the  virulent  germ.* 
From  this  latter  inoculation  the  animals  had  not  suffered,  and  at  the 
time  of  use  had  been  well  for  several  months.  The  blood  was  drawn 
from  the  carotid  artery  into  a  sterile  test  tube,  and  defibrinated  by 
means  of  a  sterilized  glass  rod,  the  overlying  serum  then  being*  used 
for  injection.  Precautions  were  taken  that  the  blood  did  not  become 
contaminated  while  being  drawn,  and  the  absence  of  germs  from  the 
serum  was  carefully  tested. 

The  experiments  were  as  follows: 

Experiinent  1, — Two  guinea  pigs,  weighing  each  about  one  i)ound, 
received  3  cc.  of  this  blood  serum  by  a  single  injection  on  the 
inner  side  of  the  thigh.  This  injection  was  followed  by  a  slight  rise 
in  temperature,  but  no  local  lesion  at  the  point  of  injection,  though 
there  was  a  slight  inflammation  of  the  skin  for  four  or  five  days. 
After  ten  days  these  pigs,  together  with  two  checks,  were  inoculated 
in  the  thigh  with  0.1  cc.  of  peptonized  beef  broth  hog  cholera 
culture  one  day  old.  The  checks  died  in  seven  days.  The  autopsy 
showed  characteristic  hog  cholera  lesions;  the  hog  cholera  bacteria  in 
the  spleen  were  abundant.  Both  treated  animals  apparently  recov- 
ered from  the  inoculation.  Four  weeks  after  the  inoculation  one  of 
the  pigs  became  paralyzed  in  the  hind  legs,  and  finally  died  five 
weeks  after  the  inoculation.  The  autopsy  showed  the  organs  to  be 
apparently  normal,  except  for  a  few  small  dots  on  the  surface  of  the 
liver.     Culture  showed  an  absence  of  hog  cholera  germs. 

^Read   before  the  American  Association  for  the  Advancement  of  Science, 
Rochester,  August  15,  1892. 
«The  Medical  News,  October  4, 1890. 
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The  second  treated  pig  was  found  dead  three  months  after  the 
inoculation.  The  autopsy  again  showed  the  oi^ans  apparently 
normal,  except  for  a  slight  congestion  of  the  intestines. 

There  had  been  in  these  two  cases,  then,  a  considerable  resistance 
to  the  disease  from  a  single  injection  of  the  blood  serum.  As  the 
germ  could  not  bo  det-ected  by  cultures,  and  the  organs,  further, 
were  apparently  normal,  it  is  probable  that  some  other  cause  than 
hog  cholera  caused  the  death  of  the  animals. 

Experiment  2. — The  experiment  was  repeated  upon  exactly  the 
same  number  of  animals,  and  in  the  same  way,  with  the  result  that 
the  pigs  treated  with  the  blood  serum  recovered  entirely,  while  the 
checks  died.  The  autopsies  of  the  checks  showed  characteristic  hog 
cholera  lesions,  and  the  germs  were  abundant  in  spleen  and  Uver. 
The  experiment  repeated  again  gave  the  same  i^esmlts — ^a  recovery  of 
the  tfeated  animals  and  the  death  of  the  checks. 

This  work,  taken  in  connection  wiih  my  earlier  results  in  immuni- 
fying  guinea  pigs,^  made  it  apparent  that  the  blood  serum  was  a  potent 
factor  in  the  production  of  immunity. 

While  in  the  case  of  the  use  of  the  albumose  extracted  from  the 
artificial  sterilized  cultures,  or  in  the  use  of  the  simply  sterilized  cul- 
tures, from  10  to  15  cc.,  or  the  equivalent,  were  required  for  immuni- 
zation, here  only  3  cc.  of  the  serum  were  necessary. 

TREAJ'MENT  OP   GUINEA  PIGS  INOCULATED  WITH  HOG  CHOLERA  W^TH 
THE  SERUM  FROM  IMMUNIFIED  ANIMALS. 

I  next  tried  to  cure  guinea  pigs  with  the  blood  serum. 

Several  pigs  were  taken,  and  all  inoculated  with  0.1  oc  hog  choi«fa 
culture  one  day  old.  Two  days  afterward  two  of  these  animals 
received  an  injection  of  1.5  ce.  of  the  blood  serum  from  an  immu- 
nified  animal.  The  other  animals  were  reserved  as  checks.  The 
injections  wiUi  the  same  quantity  of  serum  were  repeated  after  two 
days.  The  result  of  the  experiment  was  that  while  the  cheeks  died 
within  ten  days,  the  treated  animals  resisted  from  a  week  to  ten  d^ys 
longer,  finally,  however,  succumbing  to  hag  cholera,  as  proved  by  the 
autopsies. 

The  experiment  was  repeated  with  ihe  same  quantity  of  material, 
and  in  the  same  way,  and  I  succeeded  in  saving  one  of  the  animals, 
the  recovery  being  entirely  satisfactory.  All  of  the  cheeks  died.  This 
cure  may  have  been  aceidentaL 

At  present  I  am  making  a  more  extended  series  of  experiments  in 
this  line,  beginning  the  injections  with  the  blood  serum  within  twelve 
hours  after  the  infection,  and  repeating  them  more  frequently.  In 
thi8  way  it  may  be  possible  to  effect  a  cure  in  everj'^  Instance. 

Just  at  this  point  in  my  exi)eriments  the  copy  of  Pasteur's  journal* 

i  The  Medical  News,  October  4,  1890. 

^  Amiales  de  Tlnstitut  Pasteur,  May  1^,  1893. 
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rench^  my  bands,  in  which  a  series  of  experimeute  upon  rab'bits  is 
described  by  Metsehnikoff,  with  the  germ  which  he  considers  to  be 
identical  with  that  of  our  hog  cholera.  His  results  were  the  same  as 
those  I  liad  obtained,  an  easy  immunization  by  means  of  the  blood 
serunu  Metschnikoff's  injections  of  the  blood  serum  were  all  intra- 
venous and  repeated  several  times.  My  injections  were  subcutaneous. 
The  practical  results,  however,  in  both  cases  were  the  same. 

A  few  tests  were  made  in  order  to  see  if  the  action  of  the  blood 
semm  was  due  to  its  germicidal  pi'operties.  These  experiments 
showed  that  the  serum  outside  of  the  body  did  not  exert  a  germicidal 
action  on  the  hog  cholera  bacillus,  and  on  this  point  they  also  agree 
with  Metschnikoff's  work. 

At  the  same  time  that  the  blood  serum  experiments  were  being  carried 
©n  I  had  a  number  of  guinea  pigs  that  were  being  immunified  with  the 
albumose  extracted  from  milk  cultures,  the  products  from  purely  arti- 
ficial mineral  salt  and  glycerine  cultures,  and  with  the  soluble  fer- 
ments that  I  have  recently  obtained  from  the  hog  cholera  cultures. 

In  view  of  the  observations  of  Roemer,^  Neisser,^  Canon,^  Botkin,* 
and  T«chistowitseh  ^  I  thought  it  would  be  of  interest  to  learn  if  there 
was  a  noticeable  increase  in  the  number  of  white  corpuscles  in  the 
blood  of  guinea  pigs  inoculated  with  the  germ  alone,  and  in  the  ani- 
mals while  being  treated  and  after  treatment,  when  inoculated. 

The  blood  was  taken  daily  from  the  ear  of  the  animal,  and  the 
hemocytometer  of  Thoma-Zeiss  employed  for  estimating  the  number 
of  corpuscles.  Toison's  solution  served  for  the  staining  fluid.  Begin- 
ning twenty-four  hours  after  each  injection  or  inoculation  the  counts 
were  conducted  till  the  animals  either  died  or  recovered  from  the 
disease.  To  serve  as  a  cheek  upon  the  number  of  white  blood  cor- 
puscles a  healthy  animal  was  also  used.  Comparing  the  figures  thus 
obtained,  allowing  for  natural  daily  variation  and  individual  error 
in  counting,  we  find  an  increase  in  the  number  of  white  blood  cor- 
puscles, both  in  the  checks  and  in  the  treated  animals.  After  the 
first  injection  for  immunifying  the  animal  the  white  blood  corpuscles 
apparently  increased  and  then  returned  to  the  normal  as  the  animal 
became  well.  When  these  same  animals  were  inoculated  the  increase 
of  the  white  corpuscles  and  return  to  the  normal  were  equally  marked. 
In  the  checks  those  inoculated  with  the  germ  showed  a  decided 
increase  and  then  decrease  in  the  number  of  white  blood  corpuscles 
till  the  aniriial  died.  These  results,  though  but  preliminary  as 
regards  the  disease  of  hog  cholera,  may  be  considered  as  throwing 
some  light  on  Metschnikoff's  theory  of  phagocytosis. 


'  Berl.  klin.  Woch.,  1891,  No,  36. 

•Wiener  med.  Presae,  1892,  Nos.  8,  4,  and  5. 

^De^tsohe  med.  Woch.,  1892,  No.  10. 

*Ibid.,1802,  No.  15. 

•Berl.  klin.  Woch.,  1891,  No.  34. 
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While  writing  this  article  Kanthack's  ^  paper  reached  my  hands. 
He  reports  observations  upon  the  leucocytosis  produced  by  the  pyo- 
cyaneus  cultures,  and  sterilized  cultures  of  the  vibrio  Metschniko\i. 
As  his  injections  were  made  intra-venously  and  with  faidy  large 
amounts  of  the  material,  the  increase  in  the  number  of  leucocytes 
was  more  rapid.  He  observed,  upon  repeated  hourly  examination, 
fii-st  a  decrease  and  then  an  enormous  increase  in  the  number  of 
white  blood  corpuscles.  In  my  exi)eriments  this  increase  was  not 
quite  so  marked  nor  was  the  decrease  at  first  noticed,  but  as  the 
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Fig.  87.— Ratio  of  white  to  red  blood  corpuscles. 

counting  of  the  corpuscles  was  not  begun  till  twenty-four  hours  after 
the  injections  it  would  not  have  been  observed. 

In  the  accompanying  chart  is  represented  the  relative  number  of 
white  and  red  corpuscles  as  found  in  a  healthy  guinea  pig,  No.  231,  in  a 
check.  No.  267,  and  in  two  treated  and  then  inoculated  pigs,  Nos.  224 
and  269.  In  the  case  of  No.  269  the  corresponding  temperatures  are 
also  noted.  I  may  take  occasion  here  to  acknowledge  the  help  of  my 
assistant,  Mr.  Emery,  in  the  estimation  of  the  leucocytes. 

The  results  of  my  work  show  that  there  is  an  easy  immunization  of 
guinea  pigs  from  hog  cholera  by  means  of  the  blood  8er.um  of  immu- 
nified  animals,  and  that  there  is  a  possible  cure  of  infected  animals 
by  a  similar  treatment.  Further,  they  point  to  an  apparent  educa- 
tion of  the  white  blood  corpuscles  in  the  blood  of  guinea  pigs  by. 
means  of  the  bacterial  products. 

The  work  agrees  practically  with  that  of  Metschnikoff  upon  rabbits. 

» Brit.  Med.  Jour.,  June  13, 1892. 
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INOCULATION    TO    PRODUCE    IMMUNITY   FROM    TEXAS 
FEYER  IN  NORTHERN  CATTLE. 

By  E.  C.  ScHROEDER,  M.  D.  V., 
In  Cliarge  of  Experiment  Station  of  Bureau  of  Animal  Industry, 

Dr.  D.  E.  Salmon, 

CJdef  of  Bureau  of  Animal  Industry. 

Dear  Sm :  I  herewith  respectfully  beg  to  submit  for  your  consideration  a  report 
on  an  experiment  concerning  the  production  of  immunity  in  Northern  cattle* 
from  the  disease  known  as  Texas  fever. 

The  experiment  was  planned  by  Dr.  V.  A.  Moore  and  myself,  and  was  based  on 
the  results  obtained  from  previous  investigations  made  by  the  Bureau  under 
your  direction,  and  published  in  Bulletins  Nos.  1  and  3.  The  work  of  immuniz- 
ing the  cattle,  which  with  a  proper  number  of  checks  were  subsequently  exposed 
to  Texas  fever  in  the  permanently  infected  region,  was  done  at  the  exx)eriment 
station.  During  the  exjiosure  in  the  South  the  cattle  were  in  charge  of  Dr. 
Cooper  Curtice,  and  it  is  from  his  notes  that  all  the  facts  in  connection  "vsith  the 
first  year  of 'the  exposure  are  taken. 

Much  credit  is  due  Mr.  W.  E.  Cotton,  first  assistant  at  the  experiment  station, 
for  making  careful  counts  of  blood  corpuscles. 

Very  respectfully,  yours,  E.  C.  Schroedeb. 

OBJECT  AND   PLAN   OF  THE   EXPERIMENT. 

The  object  of  this  experiment  is  t6  demonstrate  that  it  is  possible,  as 
has  already  been  suggested  in  Bulletins  Nos.  1  and  3  of  the  Bureau 
of  Animal  Industry,  to  produce  a  mild,  nonfatal  attack  of  Texas 
fever  in  Northern  cattle,  and  that  a  very  considerable  amount  of  pro- 
tection can  be  derived  from  such  an  attack  by  cattle  which  are  subse- 
quently exposed  to  the  affection  in  the  i)ermanently  infected  Texas 
fever  territory.  For  this  purpose  a  number  of  young  cattle  were 
selected,  because  young  animals  suffer  less  severely  from  Texas  fever 
than  older  ones.  Each  was  given  a  hypodermic  injection  of  blood 
drawn  from  the  jugular  vein  of  a  Southern  cow,  this  being  the  simplest 
and  quickest  method  known  to  us  by  which  the  disease  can  be  com- 
municated to  a  susceptible  animal.  The  injections  were  made  during 
the  fall  and  winter  and  the  cattle  exposed  in  the  South  during  the 
following  spring.  The  i:easons  for  making  the  injection  in  the  faU 
and  winter  are,  on  the  one  hand,  that  cattle  probably  suffer  less 
severely  from  Texas  fever  during  cool  weather  than  during  the  warm 
months  of  summer;  and,  on  the  other  hand,  it  seemed  desirable  to 
bring  the  time  of  recovery  from  the  artificially  produced  disease  and 
that  of  the  exposure  in  the  South  as  closely  as  possible  together. 
10317 18  273 
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The  severity  of  the  affection  resulting  from  the  injection,  and  after- 
wards from  the  exposure,  was  ascertained  in  connection  with  each 
animal  by  measuring  the  degree  and  duration  of  the  f^companying 
ansemia,  which  is  probably  the  most  constant  determinable  condition 
present  in  cattle  suffering  from  Texas  fever.  This  was  done  by  esti- 
mating, at  short  intervals,  the  number  of  red  corpuscles  per  cubic 
millimeter  of  blood.  Attention  was  also  given  to  the  temperature, 
the  absence  or  presence  of  parasites,  and  the  changes  in  the  character 
of  the  blood  corpuscles.  Beyond  this  the  cattle  received  no  ti-eat- 
ment  other  than  that  given  the  healthy  animals  at  the  experiment 
station  of  the  Bureau  of  Animal  Industry. 

The  blood  for  injections  was  obtained  from  three  Southern  cows. 
J^os.  1  and  2  were  received  from  North  Carolina  late  in  the  spring  of 
1805,  and  No.  113  from  North  Carolina  toward  the  end  of  the  sum- 
mer of  1S89.  No.  113  was  not  exposed  to  infection  after  her  arrival 
at  the  experiment  station. 

The  method  of  making  the' injections  was  as  follows:  A  small 
incision  was  made  through  the  previously  shaved  and  disinfected 
skin  over  the  jugular  vein  on  the  neck  of  the  Southern  cow  which  was 
to  supply  the  blood.  The  vein  was  then  caused  to  fill  by  compress- 
ing it  below  the  cut,  punctured  with  a  large  hypodermic  needle, 
and  an  outward  flow  of  blood  established.  A  syringe  was  next  con- 
nected with  the  needle  by  means  of  a  short  rubber  tube,  slowly  filled, 
detached,  and  its  contents  immediately  injected  through  a  second 
hypodermic  needle  under  the  loose  skin  over  the  side  of  the  neck  of 
the  Noi-thern  animal. 

The  total  number  of  animals  which  received  injections  was  11.  Of 
these,  9,  together  with  4  other  cattle  and  5  checks,  were  subse- 
quently exposed  to  Texas  fever  at  Manchester,  Va.  The  4,  in  addi- 
tion to  the  injected  and  the  check  animals,  will  be  sufficiently  described 
in  the  following  records  of  the  cattle  which  were  used  in  the  experiment : 

RECORD  OF  CATTLE. 

Record  of  No.  S, 

Black-and-white  female  about  5  months  old.  A  little  stunted  from  having 
been  weaned  too  early. 

October  3, 1895.  Condition,  fairly  good.  Number  of  red  corpuscles  per  cubio 
miUimeter,  7,800,000. 

October  4, 1895.    Injected  with  10  cc.  of  blood  from  cow  No.  2. 

October  14, 1895.  Texas  fever  i>arasites  present  in  the  blood.  Number  of  red 
corpuscles  per  cubic  millimeter  of  blood,  5,211,000.  • 

October  21, 1895.  Extreme  variation  in  the  size  of  the  red  corpuscles ;  number 
I)er  cubic  millimeter  of  blood,  4,166,000. 

October  30, 1895.  Parasite  still  present.  Number  of  red  corpuscles  per  cubic 
millimeter  of  blood,  4,766,000. 

November  11,1895.  Some  of  the  red  corpuscles  are  verj:  large.  Nural)or  if 
corpuscles  per  cubic  millimeter  of  blood,  8,100,000. 
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NoTember  22,  18^5.  Nnmbw  of  red  corpuscles  per  cubic  millimeter  of  blood, 
2,758,000. 

December  3, 1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
3,390,000. 

December  13, 1995.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,785,000. 

January  6,1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,896.000. 

April  21,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood 
6,600,006. 

The  nxM-mal  temperature  of  No.  8  varied  from  lOr  to  103"*  F.  The  first  high 
temperature  after  the  injection,  103.8%  occurred  on  October  12.  The  next  day 
it  rose  to  106.5' ;  October  14  it  was  106.3°,  and  on  October  15  it  fell  to  normal  and 
remained  so,  with  an  occasional  isolated  elevation,  lasting  not  more  than  twelve 
hours  at  a  time,  until  November  23,  when  it  rose  to  104.8''.  Remained  at  lOi"" 
during  four  days  and  then  became  permanently  normal. 

During  ihe  progress  of  the  affection  the  heifer  became  quite  thin,  but  was  no 
time  in  danger  of  dying.  About  the  middle  of  December  she  began  to  improve 
in  ooodition,  and  by  the  end  of  April  compared  favorably  with  other  cattle  of 
about  the  same  age. 

May  11, 1896.    Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever. 

Her  temx>erature  was  moderately  high  occasionally  during  July  and  Au^st. 
The  elevation  never  lasted  more  than  twenty-four  hours  at  a  time.  She  became 
well  sprinkled  with  ticks,  and  remained  in  fairly  good  condition-  The  number 
of  red  corpuscles  per  cubic  millimeter  of  blood  was  estimated  seventeen  times 
during  the  summer.  At  its  lowest  it  was  5.000,000  and  averaged  about  6,000,000. 
Beyond  a  slight  reduction  in  the  number  of  red  corpuscles,  no  condition  char- 
acteristic of  Texas  fever  was  observed. 

The  exposure  was  continued  throughout  the  year  1897,  at  the  end  of  which  time 
she  was  sold  in  good  condition. 

Record  of  No,  10. 

Female,  black  with  white  marte,  about  15  months  old. 

Octolier  4,  1895.  Condition  fair.  Injected  with  10  cc.  of  blood  from  oow 
No.  113. 

October  5,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
8.297,000. 

October  14,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5.516,000.     Texas  fever  {M^rasites  present  in  considerable  number. 

October  21, 1895.  Some  of  the  i*ed  corpuscles  are  very  large.  Number  per  cubic 
millimeter  of  blood,  3,640,000. 

October  29,  1895.  Number  of  red  corpuscles  per  cubic  millimeter,  4,690,000. 
A  small  number  of  parasites  present. 

November  11,1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,941,000. 

November  19, 1895.    Number  of  red  corpuscles  per  cubic  millimeter,  6,126,000. 

December  5,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
7.520,000. 

January  4,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,191,000. 

April  21,  1896.  Numbei'  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,185,600. 

The  normal  temperature  of  No.  10  varied  from  100**  to  102.5'  F.    The  first  ele- 
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vation,  104.7* ,  occurred  October  12.  The  day  following  the  temperature  was  105" ; 
October  14, 106";  October  16, 103.6\  After  the  last-named  date  it  fell  to  normal 
and  remained  so  permanently,  with  the  exception  of  an  occasional  moderate  ele- 
vation, not  above  104",  lasting  not  more  than  twelve  hours  at  a  time. 

As  a  result  of  the  affection  the  heifer  became  quite  thin,  but  was  at  no  time 
dangerously  ill.  About  the  middle  of  November  she  began  to  improve  in  condi- 
tion, and  by  the  end  of  December  was  as  well  and  strong  as  before  the  injection. 

May  11, 1896.    Shipped  to  Manchester,  Va.,  and  exi)osed  to  Texas  fever. 

Her  temperature  was  high  from  June  18  to  June  21,  from  104.5°  to  106.4"  F. 
The  number  of  red  corpuscles  per  cubic  millimeter  of  blood  at  the  end  of  June 
was  6,000,000,  near  which  mark  it  remained  until  August  28,  when  it  fell  to 
3,122,000. 

^  September  10,  1896.  Number  of  red  corpuscles  -per  cubic  millimeter  of  blood, 
3*931,000. 

September  14, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,528,000. 

September  21,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,070,000. 

September  28,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
6,636,000. 

Throughout  the  exposure  the  physical  condition  df  the  heifer  was  fairly  good. 
Shorty  after  her  amval  at  Manchester  she  contracted  a  bad  cold,  which  was 
accompanied  by  considerable  discharge  from  her  eyes,  which  were  inflamed  and 
swollen.  Complete  recovery  from  this  trouble  was  not  made  until  the  middle  of 
June,  when  she  commenced  to  improve  in  condition! 

The  exposure  was  continued  throughout  the  year  1897,  at  the  end  of  which 
time  she  was  sold  in  good  condition. 

Record  of  No,  U, 

Female  about  4  months  old. 

October  3,  1895.  Condition  fair ;  some whak  stunted  from  having  been  weaned 
too  early.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  10,000,000. 

October  4, 1895.    Injected  with  10  cc.  of  blood  from  cow  No.  2. 

October  14, 1895.  A  few  large  Texas  fever  parasites  present.  Number  of  red 
corpuscles  per  cubic  millimeter  of  blood,  9,961,000. 

October  15,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
6,600,000. 

October  30,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,000,000.    Parasites  present  in  the  blood.    The  corpuscles  vary  greatly  in  size. 

November  11, 1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,550,000.    Large  parasites  present. 

November  21, 1895.  Great  variation  in  the  size  of  the  red  corpuscles,  which 
number  5,162,000  per  cubic  millimeter  of  blood. 

December  3, 1895.  Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood, 
9,160,000. 

December  13,  1895.  Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood, 
9,240,000. 

January  6,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,415,000. 

The  temperature  of  this  animal  did  not  rise  above  103.2"  F.  at  any  time.  There 
was  a  slight  loss  in  flesh,  but  restoration  to  the  normal  condition  was  very  rapid. 
Retained  at  the  experiment  station  for  further  observation. 
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Record  of  No.  16, 

Red  male  about  8  months  old. 

September  12,  1895.  Condition  fair;  probably  a  little  stunted  from  having 
been  weaned  too  early.  Injected  with  8  cc.  of  blood  from  cow  No.  1.  Number 
of  red  corpuscles  per  cubic  millimeter  of  blood,  8,900,000. 

September  23,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,764,000.     Several  large  Texas  fever  parasites  observed  in  the  blood. 

October  1,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
8,107,000.* 

October  14,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
2,814,000.     A  small  nrmiber  of  large  parasites  present. 

October  20,  1895.  All  the  red  corpuscles  are  larger  than  normal.  The  number 
per  cubic  millimeter  of  blood  is  2,195,000. 

October  29,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
2,049,000. 

November  11,  1805.  Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood, 
4,^)0,000. 

November  22,  1895.  Number  of  red  corpuscles  -per  cubic  millimeter  of  blood, 
3,925,000. 

December  2,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,236,000. 

December  11,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,186,000. 

December  16,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,970,000. 

January  6,  1896.  Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood, 
6,712,000. 

April  21,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
7,164,000. 

The  normal  temperature  of  No.  16  varied  from  101"  to  104"*  F.  A  slight  rise 
occurred  September  20  and  lasted  until  the  25th,  the  highest  point  reached  was 
104.8°.  A  second  rise  in  temperature  occurred  October  12  and  lasted  until  Octo- 
ber 16;  during  this  period  the  number  of  degrees  varied  fiom  104"  to  106.8°.  The 
temi)erature  then  fell  to  nonnal  and  remained  so  permanently. 

The  calf  became  very  thin  during  the  progress  of  the  affection,  and  for  a  time 
his  recovery  was  extremely  doubtful.  He  began  to  improve  toward  the  end  of 
November.  March  6, 1896,  he  was  castrated.  The  operation  was  bloodless  and 
was  not  attended  by  any  evil  conditions. 

May  11,  1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  Dur- 
ing the  exposure,  with  the  exception  of  a  very  slight  reduction  in  the  number  of 
red  corpuscles,  the  number  of  which  per  cubic  millimeter  was  estimated  twenty- 
eight  times,  and  an  elevation  of  temperature  from  July  11  to  the  13th,  and  from 
the  27th  to  the  30th,  no  condition  characteristic  of  Texas  fever  was  observed.  He 
lost  a  little  in  condition  during  the  latter  part  of  July,  had  an  attack  of  diarrhea 
about  the*  end  of  Aug^ist,  and  was  in  better  condition  at  the  end  of  the  year  than 
at  the  time  he  left  the  experiment  station. 

Exposure  continued  throughout  the  year  1897,  at  the  end  of  which  time  he  was 
sold  in  good  condition. 

Record  of  No.  SI, 

Roan  female  about  15  months  old. 

October  4, 1895.  Condition  fairly  good.  Injected  with  10  cc.  of  blood  from  cow 
No.  1. 
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October  5,  1895.  Number  of  red  corpuscles  per  cubic  miUimeter  of  blood, 
5,470,000. 

October  14,  1895.  Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood, 
5,800,000.    Texas  fever  parasites  present  in  the  blood. 

October  30, 1895.  Considerable  variation  in  the  size  of  red  corpuscles ;  number 
-per  cubic  milimeter  of  blood,  8,797,000: 

October  29,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,050,000.    AH  the  red  corpuscles  appear  larger  than  normal. 

November  19, 1895.  Corpuscles  all  appear  larger  than  normal.  Number  of  red 
corpuscles  per  cubic  millimeter  of  blood,  1,502,000. 

November  21, 1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
2425,000. 

December  5,  1895.  Number  of  red  corpuscles  x)er  cubic  millimeter  of  blood, 
3,252,000. 

January  i,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,263,000. 

April  21 ,  1896.    Number  of  red  corpuscles  -per  cubic  millimeter  of  blood,  6,1 54,000. 

The  normal  temperature  of  No.  21  varied  from  100'  to  1(32.5"  F.  The  first  ele- 
vation after  the  injection  occurred  October  14  and  lasted  until  October  22,  during 
which  time  the  variation  ranged  between  104**  and  106.2".  A  second  rise  in  tem- 
perature, which  reached  its  greatest  height  at  105.4",  lasted  from  November  18  to 
the  22d,  after  which  the  temperature  fell  to  and  remained  normal. 

During  the  course  of  the  affection  the  heifer  became  very  thin,  and  for  a  time 
it  was  very  doubtful  whether  she  would  recover.  She  began  to  improve  in  con- 
dition about  the  end  of  November,  but  the  improvement  was  very  gradual  and 
slow. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  Dur- 
ing the  exi)08ure  she  remained  in  good  condition,  and  it  was  impossible  to  make 
a  diagnosis  of  Texas  fever.  Her  temperature  did  not  rise  above  normal  and  there 
was  no  destruction  of  red  blood  corpuscles. 

Exposure  continued  throughout  the  year  1897,  at  the  end  of  which  time  she  was 
sold  in  good  condition. 

Record  of  No.  23, 

Black  female  about  3  months  old. 

October  3,  1895.  Condition  fairly  good;  probably  a  little  stunted  from  having 
been  weaned  too  early.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,750,000. 

October  4, 1895.    Injected  with  10  cc.  of  blood  from  cow  No.  1. 

October  14,  1895.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,, 
7,962,000. 

October  20,  1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,880,000. 

October  30,  1895.  Number  of  red  corpuscles  p%r  cubic  millimeter  of  blood, 
6,233,000. 

November  11, 1895.  Number  of  red  corpuscles  per  cubic  millimeter, of  blood, 
4,566,000.    One  large  Texas  fever  parasite  observed  in  the  blood. 

November  22,  1895.  All  the  corpuscles  api)ear  larger  than  normal.  Number  of 
red  corpuscles  per  cubic  millimeter,  4,692,000. 

December  2, 1895.  Number  of  red  corpuscles  i>er  cubic  millimeter  of  blood, 
5,783,000. 

December  13, 1895.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
7,480,000. 

January  4,  1896.  Number  of  red  corpuscles  j^er  cubic  millimeter  of  blood, 
7,492,000. 
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April  21,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
9,7(X>,000. 

The  normal  temperature  of  No.  36  varied  from  101^  to  103.5^  F.  A  rise  occurred 
October  13  and  was  continuous  until  October  20 ;  the  highest  mark  reached  was 
104.6^  and  the  average  about  104".  Following  this  the  temperature  remained 
normal  with  the  exception  of  one  day,  Noveml^r  1,  on  which  it  was  105. 6"*.  Dur- 
ing the  affection  the  calf  showed  only  very  little  discomfort  and  remained  in 
fairly  good  condition. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exi)08ed  to  Texas  fever.  As  a 
result  of  the  ezx)osure  no  Texas  fever  could  be  diagnosed.  There  was  no  eleva- 
tion of  temperature,  no  destruction  of  red  corpuscles,  and  no  reduction  in  physi- 
cal conditian. 

Exposure  continued  during  the  year  1897,  at  the  end  of  which  time  she  was 
sold  in  good  condition. 

Eecord  of  No.  es. 

Red-and-white  male  about  5  months  old. 

October  4,  1895.  Condition  fairly  good.  Injected  \vith  10  cc.of  blood  from 
cow  No.  113. 

As  the  result  of  the  injection  he  did  not  become  noticeably  affected  with  Texas 
fever.  The  temperature  remained  normal  and  there  was  practically  no  destruc- 
tion of  red  blood  corpuscles.  The  normal  number  of  red  corpuscles  was  about 
10,000,000  per  cubic  millimeter  of  blood,  and  did  not  at  any  time  fall  below 
7,500,000.  Some  variation  in  the  size  of  the  red  corpuscles  was  observed.  On 
March  5, 1896,  he  was  castrated;  bloodless  opera^on. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  He 
became  well  sprinkled  with  ticks,  remained  in  good  condition  throughout  the 
entire  exiwsure,  and  with  the  exception  of  an  elevated  temx)erature  from  May  25 
to  May  27,  and  an  occasional  llgh  temperature  of  short  duration  in  July  and 
August,  showed  no  symptoms  of  Texas  fever.  The  number  of  red  blood  corpus- 
cles was  estimated  thirty  times  during  the  exposure  and  was  f oxmd  to  vary  from 
about  6,000,000  to  8,000,000  per  cubic  millimeter  of  blood. 

Exposure  continued  through  the  year  1897,  at  the  end  of  which  time  he  was 
sold  in  good  condition. 

Record  of  No,  C^6. 

Female  about  5  months  old. 

October  4, 1895.  Condition  fairly  good.  Injected  with  10  cc.  of  blood  from  cow 
No.  113. 

As  a  result  of  the  injection  she  suffered  a  slight  attack  of  Texas  fever,  accom- 
panied by  a  moderately  elevated  temperature.  No  parasites  were  observed  in  the 
blood.  From  October  14  till  November  21  a  gradual  reduction  in  the  number 
of  red  blood  corpuscles  occurred,  which  fell  from  8,377,000  to  4,270,000  per  cubic 
•millimeter  of  blood.  The  diag^nosis  of  Texas  fever  in  No.  26  would  have  been 
impossible  without  careful  estimates  from  time  to  time  of  the  number  of  red 
blood  corpuscles. 

Retained  at  the  experiment  station  for  further  observation. 

Record  of  No,  29. 

Dark-brown  male  about  5i  months  old. 

February  6, 1896.  Condition  poor.  Number  of  red  corpuscles,  6,550,000  per 
cubic  millimeter  of  blood. 

February  11, 1896.    Injected  with  10  cc.  of  blood  from  cow  No.  1. 

February  90, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,121,000. 
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February  27,  1896.  Number  of  red  corpuscles  per  cubic  miUimeter  of  blood, 
4,403,000. 

March  6, 1896.    Castrated  ;  bloodless  operation. 

March  11,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4,032,000. 

March  26,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
1,788,000.    All  the  red  corpuscles  are  much  larger  than  normal. 

April  22,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,364,000. 

The  temperature  of  No.  29  was  very  irregular  both  before  and  after  the  injec- 
tion. It  remained  elevated  at  no  time  longer  than  two  consecutive  days.  He 
was  in  poor  condition  when  the  injection  was  made,  and  afterwards  became 
extremely  emaciated,  but  at  no  time  seemed  in  danger  of  dying. 

May  11,  1896.  Shipi)ed  to  Manchester,  Va.,  and  exposed  to  Texas  fever. 
During  the  exposure  he  became  well  sprinkled  with  ticks,  gained  rapidly  in  physi- 
cal condition,  and  did  not  have  an  attack  of  Texas  fever. 

Exposure  continued  through  the  year  1897,  at  the  end  of  which  time  he  was 
sold  in  good  condition. 

Record  of  No.  30, 

• 

Black  male  about  5i  months  old. 

Febmary  8,  1896.  Condition  poor.  Number  of  red  corpuscles  per  cubic  milli- 
meter of  blood,  8,726,000. 

February  11, 1896.    Injected  with  10  cc.  of  blood  from  cow  No.  1. 

February  20,  1896.  Nimiber  qf  red  corpuscles  -per  cubic  millimeter  of  blood, 
8,953,000. 

February  27,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,906,000. 

March  6, 1896.    Castrated ;  operation  followed  by  a  considerable  hemorrhage, 

March  11, 1896.  Large  parasites  present  in  the  blood.  Number  of  red  cor- 
puscles per  cubic  millimeter  of  blood,  2,538,000. 

March  26, 1896.  Great  variation  in  the  size  of  the  red  corpuscles.  Number  of 
red  corpuscles  per  cubic  millimeter  of  blood,  2,479 ,000^ 

April  22, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
4.643,000. 

The  temperature  of  No.  30  remained  normal,  with  the  exception  of  a  moderate 
elevation ,  from  February  21  to  February  25.  He  was  ix)or  when  injected  and  became 
very  much  reduced  in  condition,  but  at  no  time  seemed  in  danger  of  dying. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  He 
became  well  sprinkled  with  ticks,  gained  slowly  in  condition,  and  did  not  have 
an  attack  of  Texas  fever. 

Exposure  continued  during  the  year  1897,  at  the  end  of  which  time  he  was  sold 
in  good  condition. 

Record  of  No.  32. 

Black  female  about  3  months  old. 

February  8, 1896.  Condition  fair.  Number  of  corpuscles  per  cubic  millimeter 
of  blood,  11,230,000. 

February  11, 1896.    Injected  with  10  cc.  of  blood  from  cow  No.  1. 

February  20,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
11,000,000. 

February  27,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
8,000,000. 

March  11, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
6,046,000. 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   REPORT.  281 

March  26,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
2,548,000. 

April  22,  1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood, 
5,376,000. 

The  temi)erature  of  No,  32  remained  normal  during  the  attack  of  Texas  fever, 
with  the  exception  of  an  occasional  moderate  elevation  of  not  more  than  twenty- 
four  hours'  duration.  She  became  very  thin,  but  was  at  no  time  in  danger  of 
dying. 

May  11,  1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  She 
became  well  sprinkled  with  ticks,  gained  rapidly  in  condition,  and  did  not  have  an 
attack  of  Texas  fever. 

Exposure  continuod  during  the  year  1897,  at  the  end  of  which  time  she  was  sold 
in  good  condition. 

Record  of  No,  12, 

June  19,  1895.  Bom  at  the  experiment  station,  daughter  of  cow  No.  214.  The 
mother  was  received  from  North  Carolina  in  the  summer  of  1892,  and  a  subsequent 
experiment  proved  that  her  blood  still  retained  it^  infectious  character,  appar- 
ently in  undiminished  virulence. 

June  29,  1895.  RemovM  from  her  mother  and  turned  into  a  field  containing 
two  Southern  cows  with  ticks,  Nos.  1  and  2,  which  had  recently  arrived  at  the 
station  from  the  i)ermanently  infected  region.  One  of  the  cows,  No.  2,  was  made 
to  adopt  and  raise  the  calf. 

A  number  of  adult  cattle  turned  into  the  same  field  at  different  times  during 
the  summer  became  affected  with  Texas  fever  and  died  in  consequence  in  from 
twelve  to  twenty  days.  • 

No.  12  remained  in  the  field  with  her  foster-mother  throughout  the  entire  sum- 
mer and  fall  of  1895.  Her  temi)erature  remained  normal  and  her  condition  fairly 
good.  About  5,000  ticks  matured  on  her  body.  The  number  of  red  blood  cor- 
puscles, which  was  8,666,606  when  she  was  turned  into  the  field,  did  not  at  any 
time  fall  below  6,288*,000  per  cubic  millimeter  of  blood.  Some  variation  in  the 
size  of  the  red  corpuscles  occurred,  but  no  parasites  were  discovered  in  the  blood. 
It  can  not  be  i)ositively  asserted  that  she  suffered  an  attack  of  Texas  fever. 

May  11, 1896.  Shipi)ed  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  As  a 
result  of  the  exposure  No.  12  had  a  severe  attack  of  Texas  fever,  accompanied  by 
extreme  anaemia.  Her  temperature  was  very  irregular,  high  one  day  and  low 
the  next;  never  remaining  either  one  or  the  other  longer  than  a  day  or  two  at  a 
time.  The  number  of  red  blood  corpuscles  was  8,555,000  per  cubic  millimeter 
of  blood  shortly  after  her  arrival  in  Manchester.  On  July  29  it  had  fallen  to 
5,340,000;  August  8,  to  2,368,000;  August  4,  to  2,114,000,  and  August  5  the  lowest 
mark  was  reached,  1,448,000  per  cubic  millimeter.  About  August  10  the  number 
of  blood  corpuscles  commenced  to  increase,  very  slowly,  however,  and  the  normal 
number  was  not  again  reached  until  late  in  October.  The  animal  became  very 
thin  and  weak,  and  at  times  her  recovery  was  very  doubtful. 

Exposure  continued  during  the  year  1897,  at  the  end  of  which  time  she  was 
sold  in  good  condition. 

Record  of  No.  17, 

Red-and-white  cow  about  9  years  old. 

August  6,  1895.  Condition  good.  Injected  with  10  cc.  of  a  suspension  of 
recently  hatched  crushed  ticks  in  sterile  water.  The  suspension  was  opaque  in 
a  layer  one-half  an  inch  thick. 

September  11, 1895.  No  result  from  the  injection.  Turned  into  a  field  contain- 
ing North  Carolina  cows  with  ticks. 
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April  23, 1896.  The  exposure  was  followed  by  no  symptoms  of  Texas  fever, 
excepting  a  slight  variation  in  the  size  of  the  red  blood  corpuscles,  and  a  reduc- 
tion of  the  same  from  6,800,000  per  cubic  millimeter  of  blood  to  4,900,000  per 
cubic  millimeter. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  Dur- 
ing tiie  first  part  of  the  exposure  No.  17  improved  greatly  in  condition  and  by 
the  end  of  June  was  quite  fat.  July  8  her  temperature  commenced  to  rise ;  July 
4  it  was  106''  F.,  at  which  mark  it  remained  until  July  8,  when  it  b^an  to  fall 
slowly,  reaching  normal  July  10.  The  number  of  red  blood  corpuscles  at  the  end 
of  June  was  6,882,00t);  by  July  8  it  had  fallen  to  2,884,000  per  cubic  millimeter  of 
blood.  It  then  rose  by  the  middle  of  August  to  about  5 ,000 ,000.  A  second  destruc- 
tion of  red  corpuscles  commenced  about  August  20,  and  was  continuous  until 
September  7,  at  which  time  the  anaemia  was  greatest.  The  number  of  red  blood 
corpuscles  per  cubic  millimeter  of  blood  was  only  1,200,000.  September  28  she 
was  six  months  pregnant,  and  aborted.  During  the  progress  of  the  affection  she 
became  very  thin,  and  at  times  her  recovery  was  very  doubtful. 

£xx>06ure  continued  through  the  year  1897,  at  the  end  of  which  time  she  was 
sold  in  good  condition. 

Record  of  No,  IS, 

Jersey  cow  about  8  years  old. 

August  8, 1895.  Condition  poor.  Injected  with  one-half  cc.  of  blood  from  cow 
No.  113.  The  object  of  this  injection  was  to  find  the  minimum  amount  of  blood 
from  a  Southern  cow  which  would  produce  Texas  fever. 

September  11, 1895.  No  result  from  the  injection.  Exposed  in  field  containing 
two  North  Carolina  cows  with  ticks.  She  had  a  mild  attack  of  Texas  fever.  No 
parasites  were  discovered  in  her  blood.  The  niunber  of  red  blood  corpuscles  was 
reduced  from  5,208,000  per  cubic  millimeter  of  blood  to  2,425,000  per  cubic  milli- 
meter. 

April  22,  1896.    In  fair  condition  and  good  health. 

May  11,  1896.  Shipped  to  Manchester,  Va.,and  exposed  to  Texas  fever.  A 
severe  attack  of  Texas  fever  resulted  from  the  exposure.  The  temperature  was 
high  from  June  14  to  Jxme  16,  and  again  from  July  28  to  July  80.  No  redaction 
in  the  number  of  red  corpuscles  occurred  until  the  end  of  August.  From  Sep- 
tember 1  to  September  7  the  number  of  red  corpuscles  per  cubic  millimeter  of 
blood  dropped  from  5,000,000  to  2,000,000.  September  14  the  ansdmia  was  great- 
est— 1,460,000  red  corpuscles  per  cubic  millimeter  of  blood.  The  cow  remained 
in  fairly  good  physical  condition  throughout  the  attack  and  made  a  slow  but 
uninterrupted  recovery. 

Exposure  continued  during  the  year  1897,  at  the  end  of  which  time  she  was  sold 
in  good  condition. 

Record  of  No.  203, 

Black  cow  about  10  years  eld. 

September  10, 1894.  Condition  good.  Infected  with  young  ticks  hatched  in 
the  laboratory  of  the  Bureau  of  Animal  Industry.  The  result  was  a  very  mild 
attack  of  Texas  fever. 

August  19, 1895.  Turned  into  a  field  containing  two  North  Carolina  cows  with 
ticks.  In  consequence  she  had  a  fairly  severe  attack  of  Texas  fever.  The  normal 
number  of  red  blood  corpuscles  was  about  5,000,000,  and  this  fell  between  August  30 
and  September  4  to  3,300,000  per  cubic  millimeter  of  blood,  and  remained  at  that 
mark  until  the  end  of  September,  when  it  commenced  to  rise,  and  regained  nor^ 
mal  by  the  middle  of  October. 

November  15, 1895.    Gave  birth  to  a  small  but  healthy  cal£ 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   EEPOET.  283 

May  11, 1^6.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever.  As  a 
resolt  of  the  exposure  she  had  a  very  mild  attack  of  Texas  fever,  unaccompanied 
by  a  high  tenix>eratnre.  The  destruction  of  red  coi-puscles  was  only  very  small 
and  her  condition  remained  good. 

Exposure  continued  during  the  year  1897,  at  the  end  of  which  time  she  was  sold 
in  good  condition. 

Record  of  No.  22. 

Cow  from  7  to  8  years  old.     Condition  fairly  good. 

May  11,1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever  as  a 
check. 

May  25,1896.    In  good  condition;  well  sprinkled  with  ticks. 

June  16,1896.  The  temperature  was  105^  F.,  at  which  mark  it  remained  sta- 
ticmary  until  June  17,  when  it  rose  to  106.4"*.  On  June  18  the  temperature  was 
106.4** ,  and  on  June  19, 107.2*' .  Number  of  red  blood  corpuscles  per  cubic  millimeter 
previous  to  the  exposure,  5,071,000;  on  June  18,  5,100,000;  June  19, 4,077,000;  June 
20,  2,050,000. 

June  20, 1896.    Cow  died  about  9  p.  m. 

June  21, 1896.    Post-mortem  examination  made  at  6  a.  m.     . 

Auiapgy  notes. — General  condition  fair.  About  300  young  ticks  scattered  over 
the  body,  principally  on  the  abdomen.  The  spleen  is  from  three  to  four  times  as 
large  as  normal;  its  substance  is  very  soft  and  of  a  blue-black  color.  Liver  is 
enlarged,  friable,  and  stained  a  yellow  color.  The  gall  bladder  contains  about  a 
quart  of  dark  green  bile.  Kidneys  are  enlarged,  softened,  and  congested.  The 
urinary  bladder  contains  about  a  gallon  of  dark,  claret-colored  urine.  The  peri- 
cardium is,  distended  with  blood-colored  fluid.  Ecchymoses  are  present  imder 
the  epicardium  and  endocardium.  Microscopic  examination  of  tissues  from  the 
various  organs  shows  the  presence  of  Texas  fever  parasites  in  from  60  to  80  per 
cent  of  the  visible  blood  corpuscles. 

Record  of  No.  35. 

Cow  about  3  years  old.    Condition  good. 

May  11, 1896.  Shipi)ed  to  Manchester,  Va.,  and  exposed  to  Texas  fever  as  a 
check. 

June  30, 1896.  Has  been  doing  very  well  to  this  date,  on  which  her  temperature 
has  risen  to  105.6^  F.  Number  of  red  blood  corpuscles  per  cubic  millimeter  of 
blood,  6,000,000. 

July  1,  1896.  Temperature:  Morning,  105*;  evening,  105. 6\  Number  of  red 
corpuscles  per  cubic  millimeter  of  blood,  5,384,000. 

July  2,  1896.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  5,000,000. 

July  3, 1896.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  3,930,000. 

The  cow  is  losing  rapidly  in  physical  condition.  Temperature  throughout  the 
entire  day,  106^. 

July  4  and  5,  1896.  Number  of  red  coi'puscles  per  cubic  millimeter  of  blood, 
8,000,000.  Temperature  from  107"  to  107.4\  Urine  clouded  and  of  a  pale  red 
color. 

July  6,  1896.  Number  of  red  cofp^iscles  per  cubic  millimeter  of  blood,  2,507,000. 
Temperature,  107.4% 

July  7, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  1 ,225,000. 
Temperature,  107.2%    The  cow  is  very  thin  and  extremely  weak. 

July  8, 1896.  Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  1,540,000. 
The  temx)erature  has  fallen  to  102.2^  in  the  evening ;  in  the  morning  it  was  104"*. 

July  9, 1896.    Found  dead  in  the  morning ;  had  died  during  the  night. 

Autopny  notes. — General  condition  very  poor.    Well  sprinkled  with  ticks.    The 
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spleen  is  two  to  three  times  as  large  as  normal ;  its  substance  is  in  the  form  of  a 
dark,  almost  black,  mush.  The  liver  is  firm,  enlarged,  and  stained  a  yellow 
color.  Gall  bladder  empty.  The  kidneys  are  softened  and  pale  in  color.  The 
urinary  bladder  is  filled  with  nearly  3  gallons  of  red  wine-colored  urine.  Peri- 
cardium distended  by  6  to  8  ounces  of  red  fluid.  Blood  extravasation  under  the 
membranes  of  the  heart  and  into  its  muscular  tissue.  Microscopic  examination 
of  cover-glass  preparations  from  the  various  organs  shows  the  presence  of  Texas 
fever  i>ara6ites  in  5  per  cent  of  the  visible  blood  corpuscles. 

Record  of  No.  37. 

Yearling  steer.    Condition  fairly  good. 

May  11, 1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever  as  a 
check. 

June  20, 1896.  In  good  condition  and  in  good  health  up  to  this  date,  on  which 
the  temi)erature  has  risen  to  104.8"  F.  Number  of  red  blood  corpuscles' per  cubic 
millimeter  of  blood,  7,589,000. 

June  21, 1896.     Temperature:  Morning,  104.8* ;  evening,  106.2\ 

June  22, 1896.  Temperature  106.4°.  Number  of  red  corpuscles  i)er  cubic  milli- 
meter of  blood,  6,806,000. 

June  23, 1896.  Temperature  106.4°.  Number  of  red  corpuscles  per  cubic  milli- 
meter of  blood,  5,634,000. 

June  24, 1896.  Temperature  107.2".  Number  of  red  corpuscles  per  cubic  milli- 
meter of  blood,  3,670,000. 

June  25, 1896.  Temperature  106.8^.  Number  of  red  corpuscles  per  cubic  milli- 
meter of  blood,  2,770,000. 

June  26, 1896.    Died  this  morning. 

Autopsy  notes. — General  condition  poor.  WeU  sprinkled  with  ticks.  The  spleen 
is  from  four  to  five  times  as  large  as  normal ;  its  substance  is  dark  red  in  color 
and  very  soft  Liver  enlarged  and  stained  a  yellow  color.  The  kidneys  are  pale 
and  softened.  The  urinary  bladder  contains  a  few  drops  of  clear  urine.  A  few 
extravasations  of  blood  under  the  epicardium.  The  blood  generally  is  very  thin 
and  fluid.  Microscopic  examination  of  cover-glass  preparations  from  the  various 
organs  shows  the  presence  of  Texas  fever  parasites  in  5  per  cent  of  the  visible 
blood  corpuscles. 

Record  of  No.  38. 

Yearling  heifer.     Condition  fairly  good. 

May  11,  1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever  as  a 
check. 

From  May  22  to  24  the  temperature  was  slightly  elevated,  from  103.6°  to  104.4'  F. 
No  destruction  of  red  blood  corpuscles  has  occuiTed  ;  they  number  about  7,000,000 
per  cubic  millimeter  of  blood.  From  June  30  till  July  8  the  temperature  was 
constantly  high,  varying  between  104.8°  and  107.2°.  The  number  of  red  blood 
corpuscles  did  not  begin  to  fall  until  July  2,  when  it  was  6,500,000  per  cubic  milli- 
meter of  blood. 

July  3, 1896.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  5,185,000. 

July  4, 1896.    Number  of  red  coi*puscles  i)er  cubic  millimeter  of  blood,  3,750,000. 

July  6, 1896.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  2,800,000. 

July  7, 1896.    Number  of  red  corpuscles  per  cubic  millimeter  of  blood,  2,481,000. 

July  8, 1896.    Number  of  red  corpuscles  i)er  cubic  millimeter  of  blood,  1 ,800,000. 

July  9, 1896.  The  heifer  was  killed  at  6.30  p.  m.,  in  a  dying  condition,  and  was 
examined  post-mortem. 

Autopsy  notes. — General  condition  poor.  Well  sprinkled  with  ticks.  The  spleen 
is  four  times  as  large  as  normal ;  its  substance  is  dark  red,  almost  black,  in  color 
and  very  soft.    The  liver  is  enlarged  and  stained  a  yellow  color.    Gall  bladder 
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nearly  empty.  The  kidneys  are  ipale  and  much  softened.  The  urinary  bladder 
contains  a  small  amount  of  clear  urine.  Microscopic  examination  of  cover-glass 
preparations  from  the  various  organs  sh6w8  the  presence  of  Texas  fever  parasites 
in  5  "ger  cent  of  the  visible  blood  corpuscles. 

Record  of  No.  30. 

Yearling  steer.     Condition  fairly  good. 

May  11,  1896.  Shipped  to  Manchester,  Va.,  and  exposed  to  Texas  fever  as  a 
check. 

Remained  in  good  physical  condition,  with  a  normal  temperature  and  no 
destruction  of  red  blood  corpuscles  until  the  end  of  June.  Normal  number  of 
red  corpuscles  per  cubic  millimeter  of  blood,  7,727,000.  The  temperature  rose  to 
104.8'  F.  on  June  30  and  remained  high  without  intermission  until  July  18.  The 
highest  temperature  recorded -is  107.8°;  the  average  for  the  time  specified  is  106^. 
During  the  period  of  high  temperature  a  rapid  destruction  of  red  blood  corpus- 
cles was  in  progress.  July  2  the  number  i^er  cubic  millimeter  of  blood  was 
5,850.000  ;  July  3,  6,353,000  ;  July  4,  5,218,000 ;  July  5,  3,577,000 ;  July  6,  2,910,000, 
and  July  7,  2,409,000.  July  8  the  number  of  red  corpuscles  reached  the  lowest 
point — 2,173,000  per  cubic  millimeter  of  blood — at  which  it  remained  until  July  18 
and  then  commenced  to  rise,  reaching  5,745,000  per  cubic  millimeter  by  the 
middle  of  August.  A  second  destruction  of  red  corpuscles  then  began,  and  by 
August  28  the  number  of  red  corpuscles  had  again  fallen  to  2,854,000  per  cubic 
millimeter  of  blood.  From  the  end  of  August  the  recovery  was  rapid  and 
uninterrupted. 

No.  89  is  the  only  one  of  the  five  checks  which  survived  the  exposure.  He  suf- 
fered a  severe  attack  of  Texas  fever,  became  extremely  thin  and  weak,  but  by  the 
end  of  October  was  restored  to  fairly  good  condition.  He  was  exposed  during 
the  year  1897,  at  the  end  of  which  time  he  was  sold  in  good  condition. 

During  the  second  year  of  the  exposure  the  cattle  were  carefully 
examined  about  the  middle  of  March  and  again  in  the  latter  half  of 
September.  At  the  time  of  the  first  examination  all,  with  the  excep- 
tion of  No.  8,  were  in  good  health  and  condition,  and  had  a  normal 
temperature  and  a  normal  number  of  red  blood  corpuscles.  No.  8 
was  very  thin,  covered  with  lice,  and  the  number  of  red  corpuscles 
per  cubic  millimeter  of  blood  was  only  one-half  what  it  should  have 
been.  When  the  la«t  examination  was  made,  all  the  cattle,  with  the 
exception  of  No.  293,  were  in  excellent  condition.  No.  293  was  a  little 
thin.  Her  temperature  and  number  of  red  corpuscles  were  normal. 
At  the  time  the  exposed  cattle  were  examined  in  March,  1897,  a  num- 
ber of  native  Southern  cattle,  which  were  to  pass  through  the  summer 
under  similar  conditions,  were  also  examined.  The  Southern  animals 
were  again  examined  with  the  exposed  herd  in  September.  It  was 
found  that  the  condition  of  the  exposed  cattle  was  fully  as  good,  in 
all  respects,  both  in  March  and  in  September  of  1897,  as  that  of  the 
native  Southern  animals. 

It  will  be  seen  from  the  foregoing  record  that  the  disease  produced 
in  eleven  susceptible  cattle  by  the  injection  of  blood  from  Southern 
cows,  although  severe  in  several  individuals,  was  not  followed  by  a 
single  death.  Only  two  animals.  No.  16,  injected  September  12,  and  No. 
21,  a  yearling,  became  so  sick  as  to  make  their  recovery  appear  doubt- 
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fill.  Among  the  in jectyed  cattle  were  f oar  young  males.  Two  w^re  <»&• 
trated  after  they  had  recovered  frojn  the  injection  and  two  during  the 
active  stage  of  the  consequent  affection.  Excepting  a  considerable 
hemorrhage  in  one  (No.  30)  of  the  latter,' the  oi)eration  was  unattended 
by  complications.  It  is  not  to  be  inferred  from  this  that  castration 
is  recommended  at  a  time  when  cattle  are  suffering  from  an  immun- 
izing attack  of  Texas  fever.  On  the  contrary,  the  hemorrhage  in  No. 
30  is  largely  to  be  attributed  to  the  condition  of  his  blood.  It  has 
been  observe<l  frequently  that  the  blood  of  cattle,  very  ansemic  as  a 
result  of  Texas  fever,  flows  with  unusual  freedom  from  very  small 
injuries  to  the  skin,  .and  tliat  it  is  often  almost  im])ossible  to  cteck 
this  flow. 

The  injections  were  made  on  three  different  dates — September  12, 
OctolH^r  1,  and  February  11.  The  first  date  is,  for  this  climate, 
undoubkdly  too  early ;  the  same  is  in  some  measure  true  of  the  second* 
Fe])ruary  1 1  may  prove  a  little  too  late  to  allow  time  for  a  complete 
recovery  before  the  exposure,  which  is  a  matter  of  much  importance, 
because  exposure  means  not  only  Texas  fever  but  also  changed  cli- 
matic conditions.  The  best  time  probably  is  from  the  middle  of 
Decemlx»r  to  the  middle  of  January. 

The  blood  tor  the  injections  was  obtained  from  three  Southern  cows, 
Nos.  1  and  2,  recent  arrivals  from  the  infected  territory,  and  No.  113, 
a  cow  which  had  not  been  exposed  to  infection  for  six  years.  For 
some  reason  the  disease  produced  by  the  blood  from  cow  No.  1  was 
more  sevei^e  than  that  caused  by  tlte  blood  from  the  two  other  cows. 
As  this  waiH  not  true  of  all  the  animals  which  received  blood  from  No. 
1,  the  circumstance  may  liave  no  significance.  Otlierwise,  investiga- 
tions regarding  the  severity  of  the  affection  proiluced  by  the  blood 
from  different  Southern  cattle  may  lead  to  some  interesting  and  prac- 
tically useful  conclusions. 

The  blood  of  No.  113,  it  will  be  seen,  still  retained  its  infections 
character,  a  fact  which  was  more  perfectly  illustrated  earlier  in  the 
same  year.  July  10, 1805,  an  old  cow  received  a  hypodermic  injection 
of  10  cc.  of  the  blood  of  No.  113.  The  injection  was  followed  by 
fever,  a  rapid  destruction  of  red  blood  corpuscles,  and  death  on  the 
eleventh  day  after  the  injection.  Blood  preparations,  examined  the 
day  before  and  immediately  after  death,  showed  the  presence  of  laige 
Texas  fever  parasites  in  from  50  to  75  per  cent  of  the  blood  oorpuseles. 

Of  the  eleven  injected  cattle  nine  were  exposed  to  Texas  fever  in 
the  permanently  infeete<l  territory.  During  the  exposui*e  they  suf- 
fered to  some  degree  from  exceptionally  warm  weather.  No,  10,  one 
of  the  two  older  eattle  which  received  an  injection,  suffered  a  mild  but 
well-marked  attack  of  Texas  fever,  ller  companion  in  age,  Na  21, 
remained  perfectly  welL  The  former  had  a  mild,  and  tiie  latter  a 
very  severe,  affection  previous  to  the  exposure.  This  cx>nfinns  the 
opinion  previously  advanced  by  the  Bureau  of  Animal  Industry  that 
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the  amount  of  protection  gained  from  one  attack  of  Texas  fever 
depends  in  a  great  measure  more  or  less  directly  upon  the  severity  of 
that  attack.  The  remaining  seven  animals  either  escaped  the  disease 
entirely  or  suffered  to  so  slight  an  extent  that  a  diagnosis  under  ordi- 
nary circumstances  would  have  been  impossible. 

Heifer  No.  12  presents  a  remarkable  condition.  Iler  mother  was  a 
Southern  cow  carrying  the  infection  in  her  blood,  and  her  foster  mother 
a  cow  recently  removed  from  the  infected  territory.  She  was  exposed 
almost  from  her  birth  to  conditions  similar  to  what  she  was  expected 
to  encounter  in  the  South,  and  it  was  believed  when  she  was  sent 
South  that  she  would  be  practically  on  a  footing  with  native  Southern 
cattle.  In  fact,  she  was  regarded  as  the  best  protected  animal  in  the 
herd.  The  result  of  the  exposure  was  a  very  severe  attack  of  Texas 
fever,  accompanied  by  extreme  anaemia.  Standing  alone,  as  a  single 
case  of  the  kind,  it  must  be  admitted  that  No.  12  does  not  furnish 
sufficient  material  for  reasonable  conclusions.  The  severe  aifection 
from  which  she  suffered  in  the  South,  however,  suggests  that  the  off- 
spring of  Southern  cattle  inherit  no  immunity  from  Texas'  fever, 
and  that  a  simple  exposure  to  Southern  cattle  and  disease-carrying 
ticks  during  the  early  months  of  life  north  of  the  infected  territory 
does  not  supply  much  power  of  resistance.  The  question  also  pre- 
sents itself  whether  there  is  some  source  from  which  caLtle  born  in 
the  permanently  infected  territory  acquire  immunity  from  Southern 
cattle  ticks  other  than  by  exposure  from  birth. 

Cows  Nos.  17  and  18  show  that  a  very  mild  attack  of  Texas  fever 
affords  some  protection.  Whether  No.  17  gained  anything  from  the 
injection  of  crushed  ticks,  or  No.  18  from  the  injection  of  one-half  cc. 
of  blood  from  cow  No.  113,  is  not  known,  but  appears  very  doubtful. 
A  series  of  experiments  to  determine  the  effects  of  injecting  crushed 
tick  eggs  and  crushed  ticks  of  various  ages  is  very  desirable,  and 
may  lead  to  means  of  protecting  cattle  with  much  less  suffering  than 
results  from  injections  of  infectious  blood. 

Cow  No.  293  had  suffered  two  attacks  of  Texas  fever  produced  by 
exposure  to  ticks  previous  to  her  exposure  in  the  South.  She  is  prin- 
cipally interesting  in  connection  with  No.  12,  as  the  conditions  through 
which  she  gained  a  good  practical  immunity  were  similar  to  a  part  of 
the  conditions  to  which  No.  12  was  subjected.  No.  293  was  an  old 
animal,  and  hence  it  is  surprising  that  she  should  have  suffered  so 
much  less  severely  than  No.  12. 

Two  of  the  cattle  which  were  injected  with  infectious  blood,  Nos. 
14  and  26,  were  not  exposed  in  the  South.  They  were  carefully  watched 
during  the  summers  of  1896  and  1897,  in  a  certain  sense  as  checks. 
It  was  believed  nec^sary  to  know  whether  any  disease  following  the 
exposure  of  the  injected  cattle  in  the  South  was  due  to  a  new  infec- 
tion or  to  a  recurrence  of  the  affection  resulting  from  the  injection. 
Nos.  14  and  26  remained  in  perfect  health. 
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The  check  cattle,  five  in  number,  were  one  cow,  No.  22,  younger 
than  cattle  Nos.  17,  18,  and  293;  one  cow,  No.  35,  as  nearly  of  the  age 
of  Nos.  10  and  21  as  it  was  possible  to  obtain  a  suitable  animal  at  the 
time  the  cattle  were  sent  South;  and  three  yearlings,  Nos.  37,  38,  and 
39,  the  age  of  which  corresponded  with  that  of  the  younger  protected 
cattle.  Only  one  of  the  checks  survived  the  exposure,  a  young  male, 
No.  39,  and  he  suffered  a  very  severe  attack  of  Texas  fever,  showing 
that  the  infection  in  the  territory  selected  for  the  exposure  possessed 
sufficient  virulence  to  produce  fatal  disease  in  both  old  and  young 
unprotected  cattle. 

Below  a  table  is  given  showing  in  concise,  practical  form  the  char- 
acter of  the  affection  suffered  by  each  animal  before  and  during  the 
exposure  in  the  permanently  infected  Texas  fever  territory.  The 
table  is  in  three  parts.  The  first  embraces  the  cattle  which  received 
injections  of  infectious  blood,  the  second  the  cattle  which  received 
other  protective  treatment,  and  the  third  the  cattle  used  as  checks: 

Table  shpiving  the  affection  suffered  by  each  animal  before  and  during  exposure  in 

infected  territory, 

l.-RECEIVED  INJECTIONS  OF  BLOOD. 


Number 
of  ani- 
mal. 


Affection  before  the  exposure. 


Affection  during  the  exposure. 


8 
10 
14 
16 
21 
23 
25 
26 
29 
30 
82 


Severe 

Severe  

Mild 

Very  severe . 
Very  severe . 

Mild 

Mild 

Mild 

Severe  _ 

Severe  

Severe  


Very  mild. 

Well  marked,  but  mild. 

Not  exposed. 

Very  mild. 

No  disease. 

No  disease. 

Very  mild. 

Not  exposed. 

No  disease. 

No  disease. 

No  disease. 


2. -RECEIVED  OTHER  PROTECTIVE  TREATMENT. 


12 

17 

18 

293 


Practically  no  disease  . 

Very  mild 

Mild 

1  mild  and  1  severe. . . 


Very  severe. 
Very  severe. 
Very  severe. 
Very  mild. 


a-CHECKS. 


22 

No  disease 

Died  June  20. 

35 

No  disease 

Died  July  9. 
Died  June  26. 

37 

No  disease 

88 

No  disease 

Died  July  9. 

Very  severe  disease. 

89 

No  disease 
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INVESTIGATIONS  CONCERNING  TUBERCULOSIS  AND 

GLANDERS.' 


SOME   RSSITLTS    IN  THB  TREATMBNT  OF  TUBERCULOSIS  T^TITH 
ANTITUBBRCUI.OSIS  SBRUM. 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D.,  M.  D., 
Chief  of  Biochemic  Division y  Bureau  of  Animal  Industry, 

GENERAL.  REMARKS   ON  PRESENT  STATE  OP  SERUM  TREATMENT. 

Although  we  occasionally  find  in  the  literature  reports  of  c^es 
treated  with  tuberculin  as  originally  prepared  by  Koch,  and  in  many 
instances  improvement  has  been  recorded,  its  use  as  a  therapeutic 
agent  has,  except  in  special  cases,  been  discarded.  Its  value,  on 
the  other  hand,  for  the  early  diagnosis  of  tuberculosis  in  animals  is 
generally  recognized,  and  in  some  States,  as  in  Pennsylvania,  the  law 
requires  that  all  animals  that  are  to  be  used  for  dairy  purposes  shall 
pass  the  tuberculin  test.  Following  the  careful  methods  proposed  by 
Pr.  Trudeau,  tuberculin  offers  also  a  means  of  positive  diagnosis  in 
man,  and  of  indicating  whether  the  disease,  after  -treatment,  has  befen 
arrested  or  cured. 

When  tuberculin  failed  to  give  satisfactory  results  as  a  curative 
agent,  attention  was  quickly  directed  to  the  preparation  of  a  serum 
on  the  same  principle  as  the  diphtheria  antitoxic  serum.  Maragliano, 
Babes,  Behring,  and  others  prepared  such  a  material  for  the  treat- 
ment of  tuberculosis  by  injecting  horses  with  tuberculin  alone,  or  a 
combination  of  tuberculin  and  virulent  tubercle  cultures.  After 
long-continued  injections  of  the  animals,  the  serum  obtained  was 
claimed  to  have  antitoxic  properties,  and  when  this  serum  was  injected 
subcutaneously  into  tuberculous  animals,  together  with  a  dose  of 
tuberculin,  the  fatal  effects  or  characteristic  rise  of  temperajure  from 
the  latter  were  counteracted.  The  strength  of  the  serum  was  based 
upon  the  quantity  necessary  to  prevent  a  tuberculin  reaction.  This 
method,  however,  did  not  fulfill  all  the  conditions.  In  the  first  place, 
as  tuberculin  is  prepared  from  the  cultures  of  the  germ,  it  is  submitted 
to  such  a  temperature  that  some  of  the  products  of  the  germ  life  are 

» Some  of  the  articles  appearing  under  this  head  have  been  published  elsewhere, 
hut  they  are  brought  together  hero  in  order  to  show  the  various  stages  of  the 
progress  of  the  work  along  these  lines  as  pursued  by  the  Bureau  of  Animal 
Industry. 
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changed  or  decomposed,  and  honce  tuberculin  as  used  does  not  repre- 
sent the  poisons  of  the  tubercle  germ  as  they  are  actually  found  in 
the  animals  suffering  from  this  disease.  Consequently  a  serum  which 
counteracts  the  fever-producing  properties  of  tuberculin  does  not 
necessarily  exert  a  beneficial  influence  ui)on  all  the  phases  of  the 
disease  in  man. 

Assuming  that  while  it  may  not  be  possible  to  establish  a  perfect 
artificial  immunity  in  man,  but  that  the  disease  may  be  checked 
by  reenforcing  the  natural  resistance  which  is  always  present,  we 
have  endeavored  to  secure,  in  a  slightly  different  way  from  the  one 
above  described,  a  serum  useful  for  treating  tuberculosis.  In  the 
first  place,  as  reported  to  the  Medical  Society  some  time  ago,  we  had 
found  that  if  an  originally  virulent  tubercle  bacillus  was  cultivated 
for  many  generations  upon  artificial  media,  while  it  did  not  lose  the 
property  of  producing  active  poisons  when  so  cultivated,  it  did  lose 
the  property  of  producing  tuberculosis  in  animals  when  ihe  latter 
were  injected.  Furthermore,  the  animals,  as  guinea  pigs,  after  a 
time  possessed  a  very  marked  resistance  to  tuberculosis  when  they 
were  subjected  to  an  inoculation  with  virulent  tubercle  bacilli  that 
would  cause  disease  and  kill  the  checks  in  a  month  to  six  weeks. 

This  attenuated  germ  seemed  to  offer  suitable  means  for  treating 
animals  for  the  production  of  a  serum  with  active  properties,  and  was 
used  in  large  quantities  upon  both  cows  and  horses.  The  entire  cul- 
ture medium,  including  the  germs,  was  at  first  used  for  these  injec- 
tions. As  the  toxins  of  the  tuberculosis  germ  are,  however,  found  to 
a  large  extent  within  the  cell  wall,  it  seemed  desirable  to  bring  th^« 
into  solution,  so  far  as  possible,  and  inject  the  animals  with  the 
extract.  At  the  same  time  it  should  be  advantageous  to  discard  the  ex- 
cess of  nitrogenous  bases,  glycerine,  and  pepton  present  in  the  culture 
media  and  unused  by  the  germ.  To  accomplish  this  solution,  I  have 
used  an  ordinary  milk-shake  machine.  The  live  germs  in  quantity 
are  transferred  to  the  sterilized  tumblers  and  the  liquid  added  which 
it  is  desired  to  use  as  a  solvent.  The  whole  is  agitated  as  rapidly  as 
possible  until  the  cell  contents  have  been  pretty  well  extracted.  The 
residual  germs  can  then  be  separated  and  submitted  to  the  same 
process.  This  germ  extract,  as  it  may  be  called,  which  contains  the 
soluble  products  of  the  cells,  is  then  used  for  injection.  As  the  germs 
have  not  been  submitted  to  a  temperatui^e  above  that  at  which  they 
have  been  grown,  this  solution  should  contain  the  unchanged  prbducte 
of  the  cell  life.  This  material  is  fairly  well  absorbed  by  the  animals. 
The  serum  obtained  from  cows  treated  with  a  large  amount  of  cul- 
tures had  apparently  little  or  no  value  in  checking  tuberculosis  in 
experimental  animals.  The  serum  obtained  from  injected  horses  was 
at  first  without  any  apparent  influence,  but  as  their  treatment  pro- 
gressed and  more  and  more  germ  extract  was  injected,  the  serum 
gradually  acquired  properties  of  value.     When  given  to  tuberculous 
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guinea  pigs,  together  with  tuberculin,  the  serum  would  usually  retard 
or  prevent  the  characteristic  reaction,  and,  in  addition,  prolonged 
their  lives  for  a  number  of  months. 

USE   OF  ANTITUBERCULOSIS   SERUM   UPON  MAN. 

Tkese  results  seemed  to  wan-ant  the  use  of  the  serum  upon  man. 
Through  the  courtesy  of  Dr.  J.  E.  Stubbert,  in  charge  of  the  Loomis 
Sanitarium  at  Liberty,  N.  Y.,  I  have  been  able  to  have  a  number  of 
patients  treated  with  this  serum.  Dr.  Trudeau,  of  SaranacLake,  has 
treated  a  few  cases  from  time  to  time,  and  also  Dr.  C.  W.  Richardson, 
of  Washington,  D.  C,  has  used  it  in  small  quantities.  The  effect  upon 
patients  having  night  sweats  and  high  temperature  seemed  to  be  in 
general  to  reduce  the  temperature  and  cause  the  night  sweats  to  cease. 
There  has  also  been  noticed  in  some  cases  after  using  the  serum  a 
tonic  influence,  with  increase  of  the  patient^s  weight,  diminution  of 
expectoration,  and,  in  some  instances,  apparent  cure.  To  show  the 
effect  upon  lowering  of  temperature,  if  tliis  was  really  due  to  the 
action  of  the  serum,  the  following  eases  may  be  noted : 

A  young  man  of  about  20,  in  good  condition,  with  consolidation  at 
the  apices  of  both  lungs,  evening  temperature  about  tOO''  F.,  was 
given  injections  of  the  serum,  beginning  with  5  minims,  increasing  to 
1.8  cc.  every  other  day  for  twelve  Aveeks.  After  the  first  week  there 
was  a  gradual  fall  in  temperature  until  the  morning  temperature  was 
about  97.5°  and  the  evening  between  98.5°  and  99°  F.  During  this 
time  the  patient  improved  greatly  in  physical  condition,  but  was  from 
time  to  time  affected  with  catarrhal  gastritis.  The  number  of  tubercle 
bacilli  in  the  sputum  decreased,  and  the  consolidation  partly  disap- 
X)eared.  Another  case,  a  young  man  of  the  same  age,  with  consolida- 
tion of  the  left  lung,  moderate  cough,  numerous  bacilli  in  the  sputum, 
high  evening  temperature  (102°  F.),  and  generally  poor  condition, 
received  injections  of  the  serum  for  three  months.  Within  three 
weeks  after  the  first  injection  the  temperature  had  been  reduced  to 
normal,  he  had  gained  materially  in  weight  (11  pounds),  the  number 
of  bacilli  in  the  sputum  had  decreased,  and  the  physical  signs  greatly 
improved.  The  cases  I  have  referred  to  are  from  the  sanitarium,  and 
the  following  table  has  been  given  to  me  by  Dr.  Stubbert: 

PATIENTS  TRBATED  WITH  SBRCM  PROM  BIOOHEMIC  LABORATORY  OF  BUREAU  OP 
ANIMAL.  INDUSTRY,  DEPARTMENT  OP  AGRICULTURE,  IN  CONNECTION  WITH  QEN- 
£AAL  HYQIENIC  AND  CLIMATIC  TREATMENT  ONLY. 

Number  of  patients  treated. 

Incipient  stage 16 

Moderately  advanced 15 

Far  advanced 3 

Total 34 
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Physical  signs,     . 

Improved 30 

Unimproved 4 

Total - S4 

Expectoration, 

Decreased 28 

Stationary 6 

Total 34 

Temperature. 

Decreased 21 

Unchanged 13 

Total 34 

Cough. 

Decreased _ 26 

Stationary ^ 8 

Total .- 34 

Api>€tite. 

Improved 27 

Unchanged 7 

Total 34 

Tubercle  bacilli. 

Disappeared 4 

Decreased 7 

Stationary 20 

Had  none 3 

Total 34 

Weight. 

Increased 25 

Stationary 7 

Lost ...t 2 

Total 34 

These  cases,  compared  with  those  treated  iu  other  ways  or  under 
climatic  influences  only,  showed  that  the  improvement  with  the  use 
of  serum  was  more  marked. 

In  several  other  cases,  where  the  disease  was  more  advanced  and 
almost  beyond  any  treatment,  the  temperature  was  but  slightly 
affected.  The  individuals,  however,  desired  the  use  of  the-  serum 
continued,  as  they  claimed  it  had  a  bracing  effect  which  they  could 
not  secure  in  any  other  way.  In  making  a  general  review  of  45  cases 
treated  with  this  serum  at  Liberty,  N.  Y.,  we  may  say  that  33  per  cent 
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were  greatly  benefited  and  improved  by  its  use.  The  remainder  showed 
neither  good  effects  nor  bad  results.  In  general,  the  injection  of  the 
serum  causes  no  local  disturbances.  Occasionally  a  slight  rise  of 
temperature  may  be  noted,  or  a  local  irritation  or  abscess  formation 
at  the  point  of  injection.  These  arise  probably  from  some  abnormal 
condition  of  the  i)atients  or  infection  during  injection,  and  are  not 
due  directly  to  the  serum. 

The  experimental  work  on  guinea  pigs  and  the  results  on  man  show 
that  there  is  contained  in  the  serum  from  horses  treated  as  above 
indicated  a  substance  possessing  some  value.  That  this  particular 
substance  has  not  been  obtained  in  its  strongest  form  is  also  appar- 
ent. Some  attempts  have  been  made  to  isolate  this  active  principle, 
and  by  a  long  method  of  precipitation,  solution,  reprecipitation,  etc., 
a  small  amount  of  a  white  powder,  allied  to  the  soluble  ferments,  as 
trypsin,  etc.,  has  been  obtained.  This  substance  appears  to  exert  the 
same  action  as  the  serum  from  Avhich  it  is  derived. 

CHARACTER  OF  THE   ACTIVE   PRINCIPLE   IN  ANTITOXIC   SERUMS. 

Granted  that  a  curative  substance  can  be  produced  in  the  serum  of 
treated  animals,  so  far  obtained  in  very  small  amounts,  however,  the 
question  naturally  arises  as  to  its  character,  as  well  as  the  character 
of  the  active  principle  present  in  all  antitoxic  serums. 

A  review  of  the  work  in  general  seems  to  warrant  the  theory  that 
the  value  of  so-called  antitoxic  serums  lies  in  the  fact  that  they  con- 
tain in  solution  one  or  more  soluble  ferments  which  are  able  to  digest 
and  destroy  in  the  animal  body  the  toxic  products  that  the  germ 
forms.  These  ferments  are  probably  secreted  by  the  leucocytes  or 
other  cells  acting  under  the  stimulation  of  the  toxins  fii'st  elaborated 
by  the  germ  of  the  disease.  In  the  case  of  a  germ  like  that  of  diph- 
theria, probably  the  secretion  of  only  one  ferment  will  be  stimulated, 
while  in  the  case  of  tuberculosis,  where  a  larger  number  of  toxic  sub- 
stances are  produced,  it  is  probable  that  several  ferments  are  needed 
to  counteract  their  effect. 

These  ideas  seem  to  be  supported  by  the  properties  of  antivenom- 
ous  serums  described  by  Calmette  and  Fraser.  They  have  found  that 
the  serum  from  an  animal  artificially  immunized  to  the  cobra  venom 
will  counteract  the  poison  of  venomous  snakes  in  general.  The  poisons 
of  snakes  seem  to  belong  to  the  class  of  true  toxic  proteids,  differing 
principally  in  the  quantity  in  the  different  species.  I  believe,  there- 
fore, that  a  soluble  ferment  which  would  destroy  the  A^enom  of  one 
snake  would  have  the  same  effect  on  all.  The  isolation  by  Fraser 
of  a  principle  which  possesses  antivenomous  properties  from  the  bile 
of  serpents  and  in  very  much  smaller  amounts  from  the  bile  of  the  ox, 
is  in  accord  with  the  theoiy  of  soluble  ferments,  although  Fraser  him- 
self believes  in  a  more  direct  chemical  neutralization.    I  do  not  mean 
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to  imply  that  a  distinct,  separate  ferment  is  prodnced  by  the  toxins 
of  each  germ,  but  simply  that  certain  ferments  can  be  secreted  by  the 
leucocytes  or  other  cells  under  certain  conditions.  Some  germs 
require  but  one  of  these  ferments  for  the  digestion  of  their  particular 
product.  The  toxins  of  another  germ  require  a  second  ferment;  the 
toxins  of  a  third  germ  require  both;  while  all  these  ferments  are 
needed  to  destroy  a  large  variety  of  toxins  which  a  fourth  germ  pro- 
duces. This  probably  accounts  for  the  difficulty  in  treating  tubercu- 
losis. This  bacillus  produces  at  least  three  classes  of  poisons — a 
necrotic  acid,  a  fever-producing  substance,  and  one  that  acts  as  a 
direct  poison.  These  are  apparently  more  stable  than  the  toxins  pro- 
duced by  some  other  germs,  and  hence  more  difficultly  and  more 
slowly  attacked  by  the  soluble  ferments.  Just  as  different  ferments 
digest  the  different  classes  of  foods,  so  are  two  or  more  of  these  special 
ferments  necessary  for  the  destruction  of  the  different  germ  x>oisons. 

The  application  of  Koch's  tuberculin  known  as  T.  R.,  prex>ared  by 
extracting  finely  ground  virulent  bacilli,  has  not  in  general,  judging 
from  the  reports  of  many  cases,  given  the  hoped-for  satisfaction.  As 
noted  by  Trudeau  and  Baldwin  and  others,  the  material  may  contain 
live  tubercle  bacilli  which  are  capable  of  producing  disease,  and,  as  I 
am  informed  that  the  iirm  at  Ilochst  has  discontinued  the  manufac- 
ture, there  is  good  reason  to  believe  that  some  unlooked-for  difficul- 
ties have  been  encountered  by  the  originator  of  this  treatment. 

Another  method  of  treating  tuberculosis  has  recently  attracted 
attention,  namely,  the  use  of  so-called  oxytubei*culin  and  oxytoxins 
in  general.  The  first  work  in  this  direction  was  done  by  passing  an 
electric  current  through  the  solutions  of  the  toxins  of  the  different 
germs.  As  this  action  always  took  place  in  the  presence  of  salt,  some 
hypochlorites  were  first  formed,  and  these  in  turn  partlj^  destroyed  the 
toxins.  In  reality,  therefore,  when  this  electrolyzed  material  was 
injected  into  animals  a  weak  toxin  was  used,  and  it  is  well  known  that 
immunity  can  be  produced  by  repeating  small  doses  of  toxins.  The 
so-called  oxytuberculin  is  said  to  be  prepared  by  digesting  tuberculin 
(which  contains  salt,  4  to  7  per  cent  glycerine,  peptone-nitrogenous 
bases  from  the  meat,  and  a  small  amount  of  the  fever-produ<5ing  prin- 
ciple which  the  germ  forms)  with  hydrogen  i)eroxide  at  100°  C.  for ' 
several  days.  Sodium  hydrate  is  then  added  to  the  solution,  the  pre- 
cipitate formed  filtered  off,  and  the  filtrate  neutralized  with  boric  acid. 
This  mixture  is  the  product  called  oxytuberculin.  Submitted  to  an 
analysis  it  was  found  to  contain  6  per  cent  solid  matter,  about  65  per 
cent  of  which,  or  4  per  cent  of  the  whole,  was  mineral  salts,  chiefly 
so<lium  phosphate  and  borate.  In  addition  some  sodium  glyeerate 
was  present.  I  am  unable  to  speak  as  to  its  remedi^  properties, 
except  that  it  has  not,  in  my  hands,  appeared  to  cure  tuberculosis 
in  guinea  pigs,  and  1  fail  to  understand  why  a  mtxtxire  of  this  sort, 
largely  a  solution  of  sodium  salts,  should  be  called  a- specific. 
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THE  FUTURE  OF  SERUM  TREATMENT. 

Wliether  further  application  of  the  serum  treatment  in  its  present 
form  will  continne  to  prove  beneficial  and 'give  better  results,  or 
whether  this  must  be  materially  modified,  can  not  be  stated  positively. 
The  results  obtained  certainly  show  that  the  efforts  are  properly 
directed.  Though  many  individuals  hold  that  on  account  of  the  slight 
evidence  that  can  be  found  in  the  clinical  history  of  tuberculosis, 
there  is  little  to  lead  us  to  believe  that  immunity  ever  occurs  in  the 
natural  course  of  this  disease,  the  experiments  of  Dr.  Trudeau,  and 
also  of  the  writer,  certainly  show  that  artificial  immunity  is  possible. 
In  reporting  the  general  results  of  some  of  his  work  Dr.  Trudeau  says : 
*'One  hundred  and  two  pigs  were  used,  3G  of  which  were  checks  and 
66  were  vaccinated  with  attenuated  tubercle  bacilli-  All  were  then 
inoculated  with  a  virulent  germ.  The  average  life  of  the  controls 
was  50J  days,  and  of  the  vaccinated  animals  154.3  days.  The  latter 
lived  nearly  three  times  as  long  as  the  controls."  In  some  cases  they 
lived  eighteen  months  or  longer.  If  the  lives  of  experimental  animals 
can  be  protected  for  six  months  to  two  years,  and  even  longer,  it  is  fair 
to  assume  that  similar  methods  of  treatment  should  give  very  much 
better  results  in  man. 

When  the  study  of  serum  therai)eutics  and  the  treatment  of  dis- 
eases of  bacterial  origin  are  freed  from  a  commercial  aspect,  still 
better  results  can  be  expected.  It  is  just  as  necessary  in  this  work 
that  chemical  principles  should  be  considered  as  the  fact  that  there 
18  a  specific  germ  that  causes  tuberculosis. 

Perhai)s  it  may  be  possible  to  prepare  antitoxins  by  artificial  means 
outside  of  the  animal  body,  but  it  seems,  from  present  results  at  least, 
that  the  active  live  cell  and  the  intervention  of  the  laboratory  of  the 
aninxal  body  are  necessary  adjuncts  in  the  production  of  these  cura- 
tive substances. 


THB  COMPOSITION  OF  THE   TnBEKCni.OSIS  AND  GLANDEHS 

BACn.I.1.1 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D.,  and  Marion  Dorset,  M.  D., 
Chief  and  Asaiatanty  Biochemic  Division,  Bureau  of  Animal  Industry. 

While  many  examinations  of  the  products  of  bacilli  have  been 
made  during  the  past  years,  comparatively  little  attention  has  been 
X)aid  to  a  comparison  of  the  proximate  and  ultimate  analyses  of  the 
germs  themselves  that  are  morphologically  different  and  produce 
different  pathological  changes. 

Cramer^  gives  the  results  and  analyses  of  cholera  germs  from  differ- 
ent sources,  and  concludes  that  upon  easily  assimilable  media  the 

» Reprinted  from  the  American  Chemical  Jonmal,  Angnst,  1895. 
'Arch.  f.  Hygiene,  16. 
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composition  of  the  bodies  of  the  same  germ  from  different  sources, 
and  which  vary  in  virulence,  is  about  the  same.  Where,  however, 
the  media  supply  a  food  that  is  not  easily  assimilable,  the  composition 
of  the  bodies  of  the  gerriis  will  vary.  The  comparison  which  he  makes 
between  these  and  several  other  species  shows  a  variation  which  indi- 
cates a  distinct  and  characteristic  composition  for  each  germ. 

We  have  had  occasion  to  collect  large  quantities  of  the  tuberculosis 
and  glanders  bacilli,  and  have  submitt^ed  the  germs  grown  upon  the 
ordinary  glycerol  beef  broth  and  on  artificial  media  to  proximate  and 
ultimate  analyses.     The  results  are  presented  in  tabulated  form. 

The  germs  were  freed  by  filtration  from  the  culture  liquid  and  the 
last  traces  of  the  soluble  products  removed  by  washing  either  with 
water  alone  or  with  water  with  the  addition  of  sodium  carbonate. 
The  germs  were  then  dried  over  sulphuric  acid,  and  just  before 
analysis  were  further  dried  at  100°  C.  In  drying  the  germs  under- 
went but  slight  change  of  color  if  they  had  been  thoroughly  washed. 
The  analyses  were  made  with  the  germs  obtained  from  one  and  the 
same  original  culture,  but  the  growths  of  eight  or  ten  different  gen- 
erations were  mixed  together  to  secure  an  average  sample.  The  arti- 
ficial media  used  for  the  cultivation  of  the  tuberculosis  bacillus  had 
the  following  composition: 

Grams. 

Water 1,000 

Glycerol i 70 

Acid  potassinm  phosphate 1 

Ammonimu  phosphate 10 

Sodium  chloride 10 

Asparagin 2 

Magnesium  sulphate 0.2 

In  Table  1  are  given  the  determinations  of  the  carbon,  hydrogen, 
nitrogen,  phosphorus,  sulphur,  ash — in  column  I  calculated  upon  the 
weight  of  the  sample  dried  at  100°  C. ;  in  column  II,  upon  the  'ash- 
free  substance.  With  the  exception  of  the  nitrogen,  there  seems  to 
be  but  little  variation  in  the  composition  of  the  germs  grown  on  beef 
broth  or  on  artificial  culture  media. 


Table  1.— Elementary  analyses  of  bacillus  tuberculosis. 

Beef  broth. 

Beef  broth. 

Beef  broth. 

ArtifLdal 
media. 

I. 

n. 

I. 

n. 

I. 

II. 

1. 

n. 

Carbon 

P.  cent. 

P.  cent. 

P.  cent. 
60.12 
9.15 
7.27 

P.  cent. 
62.61 
9.53 
7.40 

P.  cent. 

62.08 

7.39 

8.04 

P.  cent. 

64.06 

7.62 

8.18 

P.  cent. 

62.16 

9.19 

8.94 

.22 

P.  cent. 
63.36 

Hydrog^en 

9.22 

7.34 

.44 

.66 

.77 

4.08 

9.60 

7.64 

.45 

9.36 

Nitrogen 

9.14 

Sulphur 

.23 

Phosphorus  soluble  In  dilute  ni- 
tric aci^ 

.19 

.83 

4.05 

Phosphorus,  total  (Carius) 

Ash 

,87 
1.77 

.06 
1.92 

Digitized  by 


Google 


FIFTEENTH   ANNUAL   REPORT. 


297 


Table  2  gives  the  elementary  analyses  of  the  bacillus  of  glanders. 
The  germs  for  these  analyses  were  filtered  off,  washed  a  number  of 
times  with  water  and  cold  absolute  alcohol,  and  dried. 

A  comparison  of  these  results  with  those  of  the  bacillus  of  tubercu- 
losis shows  a  great  and  distinctive  variation. 

Table  3. — Elementary  analyses  of  haciUus  maUei» 


Boef  broth, 


Carbon , 

Hydrogen 

Nitrogen 

Phosphoms,  total  (Carius) 
Aflh 


The  variations  in  the  composition  of  these  two  bacilli  are  still  more 
apparent  in  a  comparison  of  the  amount  of  the  proximate  constituents 
as  shown  in  Tables  3,  4,  5,  and  6.  The  determinations  were  made 
according  to  the  general  methods  prescribed  for  such  analyses.  The 
nitrogen  determinations  were  made  by  the  Kjeldahl  method,  and  from 
these  results  the  albuminoids  were  calculated.  The  figures  reported 
in  the -table  as  cellulose  were  obtained  by  treating  the  residue  from 
the  alcohol  extract  with  1.25  per  cent  caustic  soda  for  forty  to  sixty 
minutes,  ^vashing  well,  then  digesting  the  residue  with  1.25  per  cent 
sulphuric  acid  for  the- same  length  of  time,  washing  and  drying. 
The  loss  "by  ignition  of  the  dried  residue  should  indicate  cellulose. 

The  presence  of  cellulose  in  the  organs  of  tuberculous  individuals 
has  been,  examined  by  Freund,  Dreyfuss,  Toyosaku,  Nishimura, 
with  somewhat  discordant  results.  Freund^  treated  the  organs  and 
blood  from  twenty-five  different  cases,  first  by  extracting  with  ether 
and  alcohol,  then  with  dilute  sulphuric  acid.  In  this  way  there  were 
left  Ireliind  hard  round  lumps  about  the  size  of  tubercles,  which,  when 
insoluble  in  dilute  sulphuric  acid,  were  soluble  in  strong  sulphuric 
acid.  This  solution  diluted  with  water  and  heated  gave  the  reduc- 
tion test  for  sugar. 

Table  3. — BacilluLa  tuberculosis.    Beef  broth. — J. 


Ether  extract- .  - 
Alcohol  extract. 

Albtuninoids 

Cellnloeo 

Ash 


Percent. 
38.64 


45.81 
6.05 
4.12 


II. 


Per  cent. 
41.29 


47.31 
7.24 


Average. 


Per  cent.'  r  '•  ent. 


3».Q5 


40.  a; 


I. 


Percent.  Percent. 


i^.'^i^ 


II. 


40  80 


45. 8T 

i7.H5 

45.  vHl 
6.95 
4.03 

47  .Vi 
7.24 

:>.14 

» Jahr.  d.  g.  Wiener  Aorzto,  .^^,  1880. 
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T abi:e  A.^Bacmustuberculoeis,    Beef  broth,— IL 


L 

2. 

Avenige. 

I. 

n. 

I. 

IL 

I. 

IL 

ICthAr  ftTti'ftf't                                             ... 

Percent. 

Percent. 

Percent. 

Percent. 

Percent. 

Percent, 

Aloohol  GTtTACt 

8.04 
50.25 
'7.87 

1.67 

8.10 

51.12 

7.68 

3.04 

47.84 

7.37 

L77 

aio 

AlbmninoidB ». .^. 

CAllnloflA                     

45.43 

46.25 

48.68 
7.68 

Afth 

1.87 

.... 

■^^^ - 

Table  5. — Bacillus  tuberculosis.    Artificial  media. 


1. 

2. 

Average. 

I. 

n. 

I. 

IL 

I. 

II. 

£tli6r  extTiu?t..... ......>. .............. 

Per  cent. 

37.76 
4.60 

55.87 
8.82 
L02 

Percent. 
37.86 

4.70 
57.12 

8.80 

Percent. 

37.06 

4.19 

Percent. 
38.71 
4.28 

Percent. 

37.67 
4.44 

55.87 
4.73 
LOS 

Percent, 
38.34 

Alcohol  extract 

4.63 

Albuminoids         .           

67.12 

Oellnlose 

5.60 

5.80 

4.84 

J^£h                                                                           

Table  ^.—BaciUus  mallei.    Beef  broth. 


1. 

2. 

Average.* 

I. 

n. 

I. 

n. 

L 

IL 

Ether  extract........................... 

Percent. 
7.01 

• 

Per  cent. 
.      8.26 

Percent. 
7.67 

Percent. 
8.06 

Percent. 
7.78 

Percent. 
a  17 

Alcohcd  extract 

AlbtinilT^oifls 

89.81 
5.87 
5.18 

94.68 
6.19 

85.71 

90.43 

87.76 
6.87 
6.18 

92.5$ 

Cellulose 

6.19 

Ash 

Schulze's  method  was  also  used.  Lungs,  spleen,  i)eritoneun\,  and 
dried  blood  were  cut  up  finely  and  subjected  to  the  action  of  nitric 
acid  and  potassium  chlorate.  White  round  nodules  or  a  flocculent 
substance  were  left  behind,  which,  when  submitted  to  analysis  after 
solution  in  cupric  ammonia  and  reprecipitation,  gave  results  corre- 
sponding to  cellulose. 

Nishimura^  used  for  experiment  the  lungs  and  blood  of  tuberculous 
cows  and  also  of  men.  The  organs,  after  being  finely  divided,  were 
extracted  with  ether  and  alcohol  and  then  with  2  per  cent  sulphuric 
acid. 

The  roptdue,  when  tr<*ated  with  strong  sulphuric  acid,  gave  a  solu- 
x;n\i:  tliii.i  J  it  Idcd  the  Trommer  sugar  test  only  twice  out  of  sixexperi- 

laeiitd. 
Nishimura  then  tried  the  alkali  method.     The  material  was  fused 


>  Arch.  i.  Hygiene,  21  (1),  53. 
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with  potassiuiii  hydrate  in  the  oil  "bath  at  180°  C,  the  fusion  acidified 
with  sulphuric  acid,  then  made  slightly  alkaline  and  allowed  to  stand 
until  clear.  The  residue  was  filtered  off  and  tested  for  cellulose.  By 
this  method,  from  the  lungs  of  a  grown  person  a  slight  reaction  for 
ceUulose  resulted  with  Trommer's  test.  The  spleen  and  liver  treated 
in  the  same  way  also  indicated  cellulose.  In  two  cases  from  children, 
lungs,  liver,  and  spleen  gave  the  cellulose  test. 

How  should  this  cellulose  content  be  present  in  the  organs  ?  The 
most  plausible  explanation  is  the  assumption  that  this  comes  from 
the  presence  of  the  baciUi  themselves,  and  that  the  bodies  of  the  lat- 
ter are  rich  in  cellulose.  Under  this  assumption  Dreyf uss  ^  examined , 
several  varieties  of  bacilli,  Bacillus  subtilis^  pus  bacillus,  Aspergillus 
glaueus^  and  by  the  fusion  method  with  caustic  potash  succeeded  in 
obtaining  the  reduction  and  phenylhydrazine  tests. 

Nishimura  found,  however,  that  other  bacilli,  e.  g.,  the  water  bacil- 
lus No.  28,  did  not  show  the  presence  of  cellulose.  He  extended 
his  researches  to  the  tubercle  bacilli  themselves.  He  made  four  tests 
upon  the  tubercle  bacilli  from  glycerol  bouillon  cultures,  using  the 
alkali  method,  but  obtained  no  reduction.  From  this  he  concludes 
that  cellulose  is  not  present  in  the  tubercle  bacilli. 

In  our  examinations  of  the  tubercle  bacilli,  as  indicrfled  above,  the 
digestion  of  the  residue,  after  extraction  with  10  per  cent  sulphuric 
acid,  gave  distinct  reduction  tests  with  Fehjing's  solution.  In  two 
experiments  Hoppe-Seyler's  method,  by  fusing  with  caustic  potash  at 
180°  C,  was  used.  In  the  one  a  good  reduction  test  was  obtained;  in 
the  other  the  reduction  test  failed. 

From  these  tests  we  would  conclude  that  cellulose  is  present  in  the 
tubercle  bacilli,  but  in  very  minute  amount,  which  may  in  some 
instances  escape  detection  by  the  methods  genei'ally  adopted.  Nishi- 
mura thinks  that  possibly  the  tubercle  bacilli  form  cellulose  when 
they  grow  in  the  body,  but  not  on  artificial  culture  media.  The  fact, 
however,  that  the  analyses  indicated  cellulose,  both  when  grown  upon 
glycerol  beef  broth  and  upon  the  mineral  salt  cultures,  would  make 
it  probable  that  the  cellulose  is  a  normal  constituent  and  can  be  pro- 
duced by  the  germ  from  whatever  material  it  feeds  upon. 

The  proximate  analyses  of  the  glanders  bacilli  show  results  which 
are  markedly  different  from  those  obtained  with  the  tubercle  bacilli. 
While  the  determination  of  cellulose  by  the  method  of  difference 
would  indicate  its  presence,  the  fusion  with  caustic  potash,  according 
to  the  same  method  adopted  for  the  tubercle  germs  and  subsequent 
treatment  with  sulphuric  acid,  indicates  the  absence  of  cellulose. 
Care  was  taken  in  filtering  the  tuberculosis  and  glanders  germs 
that  they  were  not  contaminated  with  cellulose  from  filter  paper. 
The  most  of  them  were  filtered  through  porcelain  and  then  scraped  off. 

*Ztschr.  f.  Physiol.  Chem^,  18  (3,  4),  867. 
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In  order  to  sliow  more  clearly  the'  variation  in^the  body  composition 
of  different  germs,  the  table  is  given  herewith  which  gives  results 
obtained  by  Cramer  and  others  with  different  germs  upon  varying 
media.  The  change  in  the  nitrogen  content  is  very  marked,  and 
while  the  difference  of  medium  influences  this  to  some  extent,  there 
is  still  sufficient  variation  in  the  different  germs  to  X)ermit  of  a  pos- 
sible distinction  of  species.  While  the  products  of  germs  are  inval- 
uable as  an  aid  to  identification,  it  would  appear  that  the  chemical 
study  of  the  bodies  of  the  germs  and  the  differences  in  their  proximate 
constituents,  especially  albuminoids  and  fat,  and  a  more  distinctive 
^study  of  the  albuminoids  might  be  very  useful  in  aiding  classifica- 
tion. 

In  order  to  form  some  idea  of  the  composition  of  the  fat  extracted 
from  the  tuberculosis  and  glanders  bacilli,  the  fats  were  saponified 
with  caustic  soda  and  the  fatty  acid  separated.  The  quantity  of 
acids  obtained,  however,  was  small  and  it  was  only  possible  to  make 
melting-point  determinations.  From  these  the  acids  of  the  glanders 
seemed  to  be  oleic  and  palmitic;  those  from  the  tubercle  bacilli 
palmitic  and  arachidic. 

The  difference  in  the  fatty  acids  apparent  in  these  two,  and  wlych 

would  probably  vary  as  much  in  other  germs,  could  doubtless  be 

made  use  of  in  classification.     The  study  is  being  continued  further 

and  extended  to  the  hog  cholera,  swine  plague,  and  allied  germs. 

• 
Table  showing  results  obtained  with  different  gemis  upon  varying  media. 


Albuminoids. 

Ether  and  alcohol 
extract. 

Ash. 

Media - 

Iper 
cent 
pepto- 
nized 
agar. 

1  per 
cent 
pepto- 
nized 
agar. 

Iper 
cent 
soda. 

6  per 
cent 
pepto- 
nized 
agar. 

1  per 
cent 
soda. 

5  per 
cent 
pepto- 
nized 
agar. 

Iper 
cent 
pepto- 
nized 
agar. 

Bacilli: 

Pfeiffer's  capsule  bacil- 
lus   

Perceril. 

66.6 
71.7 

68.42 

Percent. 

70.0 
79.8 

76.2 

64.96 

79.6 

Percent. 

Percent. 

14.06 
11.3 

9.1 

Percent. 

Percent. 

9.10 
10.36 

9.33 

Percent. 

Pneumonia  l)ac111ns 

Bacillus    of    Rhinoscle- 
roma 

Spirillnm  of  cholera    

30  78 

No.28 

73.1 

17.08 

7.79 

Nitrogen. 

7i)er 

cent 

glvcerol 

broth. 

7  per 

cent 

artificial 

media. 

5  per 
cent 

broth. 

1  per 
cent 
pepto- 
nized 
beef 
broth. 

Carbon. 

Hydro- 
gen. 

Ash. 

Tuberculosis 

Percent. 
7.34 

Percent. 
8.94 

Pel- cent. 

Percent. 

Percent. 
62.96 
41.89 

Percent. 
7.34 
6.89 

Perce7it, 
1.77 

Qlanders 

14.05 

5.18 
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NOTES    UPON    THE   FATS     CONTAINED    IN    THE     TUBERCXTIiOSIS 

BACILLI.^ 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D.,  and  Marion  Dorset,  M.  D., 
Chief  and  Assistant^  Biochemic  Division,  Bureau  of  Animal  Industry. 

In  the  Journal  of  the  American  Chemical  Society  for  August,  1895, 
we  published  an  article^  upon/the  composition  of  the  tuberculosis  and 
glanders  bacilli,  and  noted  the  probable  composition  of  the  fats  which 
are  present  in  these  germs  in  considerable  proportion.  The  amount 
of  crude  fat  in  the  tuberculosis  bacilli  is  very  large,  having  been  found 
by  us  to  be  in  round  numbers  37  per  cent  of  the  weight  of  the  dried 
germs.  In  the  article  referred  to  the  amount  of  fat  at  our  disposal 
was  very  small,  and  we  could  at  that  time  determine  only  palmitic 
acid,  and  a  high  melting  acid,  which  we  stated  appeared  to  be  arachi- 
dic  so  far  as  the  quantity  at  hand  could  bo  utilized.  Recently  we* 
have  made  some  further  study  upon  these  fats,  and  the  results  so  far 
obtained  seem  to  be  of  sufficient  interest  to  warrant  publication  as  a 
continuation  of  our  previous  work. 

The  quantity  of  crude  fat  available,  which  had  been  extracted  from 
the  germs  was  about  3.5  grams,  and  this  was  examined  in  the  follow- 
ing way:  It  was  first  saponified  in  a  closed  flask  with  sodium  hydrox- 
ide, in  accordance  with  the  method  prescribed  for  the  determina- 
tion of  fats  by  the  Americixn  Association  of  Official  Agricultural 
Cliemists,  as  this  method  seemed  to  give  the  most  satisfactory  results. 
The  saponification  yielded  a  hard  soap  which  was  difficultly  soluble 
in  water.  The  dissolved  soap  was  acidified  with  sulphuric  acid  and 
submitted  to  distillation  until  100  cc.  of  the  distillate  had  been  ob- 
tiiined,  again  in  accordance  with  the  usually  prescribed  method.  The 
distillate  had  a  pungent  odor,  something  like  that  of  sweet  almonds, 
and  wlien  titrated  with  tenth  normal  hydroxide  solution,  required  for 
neutralization  2.4  cc.  of  the  latter.  The  total  amount  of  volatile  fatty 
acid  was  therefore  exceedingly  small.  As  the  total  amount  of  sodium 
hydroxide  required  to  neutralize  the  volatile  acid  from  3.5  grams  fat 
was  only  0.009G  gram,  the  total  quantity  of  volatile  acid  could  prob- 
ably not  have  been  0.05  gram,  an  amount  too  small  to  permit  of  a 
determination  of  its  character. 

The  nonvolatile  fatty  acids  which  formed  a  hard  layer  in  the  dis- 
tilling flask  were  filtered  off  and  well  washed  with  water  to  remove 
all  sulphuric  acid  and  salts.  The  mixture  was  partially  soluble  in 
cold  95  per  cent  alcohol,  but  readily  soluble'in  hot  absolute  alcohol. 
The  only  method  that  appeared  practical  for  the  separation  of  the 
fatty  acids  in  this  mixture  was  a  fractional  crj^stallization.  Even 
this  was  extremely  troublesome,  but  finally  by  repeated  efforts  the 

*  Reprinted  from  the  Journal  of  the  American  Chemical  Society  for  May,  1896. 
« See  p.  295. 
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larger  portion  of  the  acid  was  found  to  have  a  melting  point  of  62°  C, 
which  remained  constant  upon  recrystallization.  The  principal  fatty 
acid  was  therefore  palmitic.  After  the  palmitic  acid  had  been 
removed  a  residue  remained  which  was  partially  soluble  in  cold  85 
per  cent  alcohol,  and  partially  in  hot  85  per  cent  alcohol.  The  acid 
soluble  in  hot  85  per  cent  alcohol  after  the  first  crystallization  melted 
at  85°  C,  while  two  subsequent  crystallizations  raised  the  melting 
I)oint  to  102°  C.  Unfortunately  again  the  quantity  of  this  high  melt- 
ing acid  was  too  small  for  further  crystallization  or  identification.  It 
was  evidently  the  same  acid  that  in  our  first  article  we  noted  as  probably 
arachidic  acid. 

The  acid  soluble  in  cold  So  per  cent  alcohol  was  further  purified 
and  gave  white  crystals  that  melted  at  42°-43°  C,  which  would  cor- 
respond to  lauric  acid.  The  amount  was  too  small  to  permit  of  a 
.positive  identification. 

This  examination  of  the  tuberculosis  fats  has  shown  that  it  is  prin- 
cipally a  glyceride  of  palmitic  acid.  In  addition  there  is  a  minute 
amount  of  the  glyceride  of  a  volatile  fatty  acid  to  which  the  tuber- 
culosis cultures  owe  their  characteristic  odor,  and  very  small  amounts 
of  probably  lauric  acid  and  an  unusally  high  melting  acid,  an  aoid 
apparently  with  a  larger  carbon  content,  so  far  as  we  can  find,  than 
any  before  noted  in  plants. 

We  propose  still  to  identify  the  volatile  and  nonvolatile  acids 
found  in  such  small  quantities,  but  as  it  will  require  probably  several 
years  to  collect  the  material  for  this  work,  it  has  seemed  best  to  give 
the  results  so  far  obtained  at  the  present  time. 


THS   MINHRAIm   COKSTlTU£NTS   OF  THB   TUBBRCIJE}  BACIUJ.' 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D.,  and  Marion  Dorset,  M.  D., 
Chief  and  Assistant^  Biochemic  Division ,  Bureau  of  Animal  Industry. 

In  August,  1895,'  the  writers  published  the  results  of  some  analyses 
showing  the  composition  of  the  tubercle  bacilli  when  grown  upon  dif- 
ferent media.  Depending  upon  the  character  of  the  media  used,  the 
amount  of  ash  varied  from  2  to  4  per  cent.  It  seemed  desirable  to 
make  a  caref  al  analysis  of  the  ash  in  order  to  see  which  of  the  mineral 
constituents  of  the  animal  body  would  be  most  largely  utilized  by  the 
germ  and  consequently  necessary  for  its  satisfactory  development. 
The  bacilli  used  for  this  work  had  been  grown  upon  neutral  beef 
broth  containing  1  per  cent  of  i)eptone,  i  per  cent  salt,  and  7  per 
cent  glycerol.     The  cultures,  after  heating  in  order  to  kill  the  germs, 

*  Reprinted  from  the  Journal  of  the  American  Chemical  Society,  August,  1888. 

*  Journal  of  American  Chemical  Society. 
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were  filtered  and  washed  well  with  boiling  water.  The  washed  bacilli 
were  then  dried  over  sulphuric  acid,  finely  powdered,  and  thoroughly 
extracted  with  pure  ether  and  98  per  cent  alcohol.  After  the  last 
extraction  the  bacilli  were  again  dried  and  ignited  at  a  low  red  heat 
until  practically  all  the  carbon  had  been  burned.  The  ash,  which  was 
almost  pure  white  in  color,  was  dried  to  a  constant  weight  at  IW  C. 
The  total  ash  available  for  analysis  was  1.453  grams.  Examination 
showed  that  snlph&tes^  chlorides,  and  carbonates  were  not  present  in 
the  ash.  The  naethod  used  for  the  determination  of  the  constituents 
of  the  ash  were  those  prescribed  for  the  analyses  of  the  ash  of  plants. 
The  results  calculated  upon  the  dry  ash  were  as  follows: 

Per  cent. 

Na,0 13.63 

K,0 6.85 

CaO : 12.64 

MgO ; 11.55 

CandSi 0.57 

P,0, 55.23 

The  high  percentage  of  phosphorus  i>entoxide  and  the  absence  ot 
other  acid  radicals  in  this  ash  are  very  noticeable.  While  it  is  prob- 
able that  some  of  the  chlorides  and  sulphates  may  have  been  washed 
ont  of  the  germ  in  the  process  of  preparing  it  for  analysis,  no  chlo- 
rides were  present  in  the  germs  after  washing;  the  fact  that  the 
amount  of  phosphoric  acid  obtained  in  the  ash  is  slightly  lower  than 
the  total  amount  of  phosphoric  acid  obtained  from  the  whole  germ, 
would  indicate  that  chlorides  and  sulphates  are  practically  of  no 
importance  in  the  composition  of  the  germ,  while  their  presence  in 
the  culture  media  in  minute  quantity  appears  to  be  necessary  for  the 
satisfactory  development  of  the  germ.  Chlorides  and  sulphates  if 
dissolved  out  would  have  been  present  probably  as  cell  contents 
rather  than  as  i>art  of  the  germ. 

Ash  analyses  of  comparatively  few  germs  have  been  made,  and  the 
only  ones  which  give  data  that  may  be  reported  hero  are  the  analyses 
made  by  Cramer,*  who  found  that  the  comi)osition  of  the  ash  of  the 
eholora  germs  varied  greatly,  depending  upon  the  quantity  of  swlium 
chloride  and  sodium  phosphate  that  were  used  in  the  preparation  of 
the  media.     In  normal  media  the  results  were  as  follows: 

Per  cent. 

a 17.02 

P,Og .\ 20.48 

SO, 8.55 

K _ 6.32 

Na 82.06 

Ca 98 

Mg trace 

^  Archiv.  fur  Hygiene,  28,  No.  1. 
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If  the  amount  of  sodium  chloride  in  the  media  was  increased,  the 
percentage  of  chlorine  in  the  ash  was  more  than  doubled,  while  the 
percentage  of  SO4  found  was  reduced  to  1  per  cent,  and  the  percent- 
age of  PjOg  was  largely  diminished,  being  reduced  to  9.64  i)er  cent. 
When  sodium  phosphate  was  added  to  the  media  the  percentage  of 
chlorine  was  found  to  be  9.99  per  cent,  the  percentage  of  PjOg  34.30 
per  centi  SO4  2.24  per  cent,  of  potassium  4.97  per  cent,  of  sodium 
31.83  per  cent,  of  calcium  1.29  per  cent,  of  magnesium  0.12  per  cent. 
These  results  differ  greatly  from  those  found  in  the  examination  of 
the  ash  of  the  tubercle  bacilli.  As  noted  above,  the  media  used  for 
the  growth  of  these  latter  germs  was  a  normal  material  containing 
one-half  of  1  per  cent  of  salt,  but  without  the  addition  of  any  phos- 
phates or  other  salts.  Consequently  the  high  percentage  of  phos- 
phorus i)entoxide  can  be  attributed  only  to  the  fact  that  phosphorus 
as  well  as  the  calcium  and  magnesium  are  absolutely  necessary  for  the 
development  of  the  tubercle  bacilli,  and  wei'e  derived  by  it  from  these 
elements  as  normally  present  in  the  media. 

In  arrested  cases  of  tuberculosis  in  animals,  we  often  find  hard, 
gritty,  calcareous  nodules.  These  nodules  in  healed  tuberculosis 
contain  tubercle  bacilli.  In  other  cases  of  healed  tuberculosis  where 
calcareous  nodules  are  npt  present  no  bacilli,  as  a  rule,  are  found.  It 
is  easy  to  trace  a  very  close  connection  between  these  nodules,  in 
healed  tuberculosis,  and  the  composition  of  the  ash  of  the  germ. 

The  high  percentage  of  fat  contained  in  the  body  of  the  tubercle 
bacilli,  which  we  have  noticed  in  previous  papei's,  in  conjunction  with 
this  high  percentage  of  calcium  and  magnesium  phosphate  in  the  ash, 
give  grounds  for  some  iuteresting  specu^lation.  Phosphates  and  cod- 
liver  oil  are  two  materials  always  strongly  recommended  in  cases  of 
tuberculosis.  As  the  germs  of  this  disease  seem  to  demand  a  large 
quantity  of  food  containing  phosphorus  and  also  rich  in  fat,  it  is  but 
a  fair  supposition  that  in  giving  the  drugs  above  mentioned,  we  are 
supplying  to  the  animal  body  those  constituents  which  are  very 
important  for  its  proper  nourishment,  the  supply  of  which  is  con- 
stantly being  levied  upon  by  the  germs  of  the  disease.  The  question 
might  be  asked  whether  in  this  method  of  treatment  we  are  not  really 
feeding  the  bacilli  rather  than  the  individual.  But  just  as  an  ex- 
hausted soil  can  be  made  valuable  by  the  addition  of  constituents 
which  are  deficient,  so  we  may  assume  that  the  administration  of 
specific  materials  containing  the  elements  that  the  germ  has  utilized, 
should  act  in  a  similar  way  in  increasing  the  vitality  in  the  animal 
body.  These  of  course  are  si)eculations,  based,  however,  on  certain 
known  data.  We  trust  that  a  still  further  study  which  is  in  progress, 
including  the  albuminoid  constituents  of  the  tubercle  bacilli,  may 
throw  some  light  upon  their  development  and  chemical  action  in  the 
animal  body. 


Digitized  by 


Google 


Digitized  by 


Google 


An.  Rrr.  B.  A.  I.  1806.  Pi-ate  VI. 


A  HoMi  A-  Co.  LUIt.  Itirillni 

Crystalline  Substance  isolated  from  ARTinaAL  Liquid  Cultures. 
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Section  of  Liver  Showing  Necrosis  Produced  by  Crystalline  Sub- 
stance Isolated  from  Artifical  Cultures 
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SOME  PRODUCTS  OF  THE  TUBERCULOSIS  BACILLUS  AND  THE 
TREATBIENT  OF  EXPERIMENTAL  TUBERCULOSIS  ^WTTH  ANTI- 
TOXIC SERUM' 

By  E.  A.  DE  SCHWEINITZ,  Ph.  D.,  M.  D. 
Chief  of  Biochemic  Division^  Bureau  of  Animal  Industry, 

So  much  has  been  written  in  regard  to  the  poisons  of  the  tubercu- 
losis bacillus  that  a  review  on  this  occasion  would  demand  too  much 
time,  and  we  desire  to  refer  only  briefly  to  the  work  which  is  of  impor- 
tance in  connection  with  those  substances  which  we  ^ill  describe. 

Tuberculin,  as  is  well  known,  is  the  extract  of  the  tuberculosis 
ba<5illi,  including  the  media  upon  which  they  are  grown.  From 
specially  prepared  artificial  cultures  of  the  tuberculosis  germ  Kiihne* 
and  the  writer'  have  obtained  a  substance  corresponding  to  a  nucleo- 
albumin  which  appeared  to  be  the  fever-producing  principle  of  the 
germ.  However,  many  conditions  in  tuberculosis  were  not  accounted 
for  by  this  substance,  and  as  Mafucci,*  Prudden  and  Hodenpyl,* 
VLssman,***  and  others  had  succeeded  in  producing  tubercular  nodules 
without  necrosis  by  the  intravenous  injection  of  dead  bacilli,  it 
seemed  as  though  it  should  be  possible  to  isolate  either  from  cultures 
or  from  bodies  of  the  germs  themselves  some  substance  which  might 
be  considered  accountable  for  the  coagulation-necrosis  of  tissue  which 
takes  place — a  necrosis  which  it  appears  is  necessary  for  the  progress 
of  the  disease.  This  problem  wa«  undertaken  with  the  cooperation 
of  my  assistant,  Dr.  Dorset,  more  than  two  years  ago.  After  many 
fruitless  attempts  we  succeeded  in  isolating  from  artificial  liquid  cul- 
tures a  crystalline  substance  having  a  melting  point  of  161°  to  164°  C, 
readily  soluble  in  ether,  alcohol,  and  water,  which  separated  from 
these  solutions  in  needlelike  or  prismatic  "crystals  showing  a  slight 
yellow  tint  (Plate  VI).  They  did  not  give  the  biuret  reaction.  The 
solution  of  this  substance  has  an  acid  reaction,  to  litmus,  is  acid  in 
taste,  and  is  optically  inactive.  The  crystals  give  no  precipitate  with 
silver  nitrate  (AgNOa),  platinum  chloride  (PtCLi),  or  barium  hydrate 
(Ba(On)a).  The  analysis  showed  C  =  50.88  per  cent,  H  =  6.70  per 
cent,  O  =  42.42  per  cent,  giving  a  formula  corresponding  closely  to 
C7H10O4.  This  is  the  formula  of  teraconic  acid,  an  unsaturated  acid 
of  the  fatty  series. 

The  culture  media  upon  which  the  germs  were  grown  and  from 
which  these  crystals  were  obtained  contained  potassium  acid  phos- 
phate, ammonium  phosphate,  asparagin,  and  glycerine,  the  media  used 

» Reprinted  from  the  Transactions  of  the  Association  of  American  Physicians, 
1897. 
«Zeit.  f.  Biologie,  Bd.  xxx,  1894,  p.  221. 
3  Bulletin  No.  7,  Bureau  of  Animal  Industry,  1394. 
*Centralb.  far  allg.  Path.,  Dec.  15, 1898. 
*New  York  Med.  Journal,  June  6  and  20, 1891. 

•  Archiv  ffir  path.  Anat.  u.  Phys.  und  fUr  klin.  M6d.,  1892,  cxziz,  p.  163. 
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ftttd  deseribed  by  us^  soaie  years  Skgo  for  studying  their  prodHct& 
After  the  germ  has  been  growing  on  this  media  for  some  weeks  the 
liquid  becomes  light  yellow  iu  color,  having  the  apjiearam^  o^  a  pale 
urine,  a  change  which.does  not  take  place  in  the  uninoculated  media 
kept  under  the  same  conditions.  Efforts  to  obtain  this  same  acid 
from  the  ordinary  beef -broth  cultui'es  containing  peptone  and  glyc- 
erine resulted  in  seeuring  minute  amounts  of  the  crystals  only^  which 
il  was  never  possible  to  purify.  After  noting  some  of  the  oiher  prop- 
erties of  this  acid  substance  we  came  to  the  conclusion  that  the  pres- 
ence of  i)eptone«aDd  the  nitrogenous  bases  of  the  meat  resulted  m 
t&eir  combination  with  the  crystals,  formlBg  eompouinds  from  which 
the  acid  coaM  not  again  be  easily  extracted^  even  after  the  addition 
ol  acid.  Finally,  a  small  quantity  of  the  crystalline  substairas 
obtained  from  the  artificial  cultures  was  added  to  the  g^yonine  pep- 
tondzed  beef -broth  media,  but  it  was  impossiMe  to  recover  it  again  by 
the  metJiods  used  tor  the  first  extractioai — namely,  r^>eated  pre^pi- 
tation  with  alcohol  and  extraction  with  water  and  ether.  The  ready 
soliibility  of  this  substance  in  water  as  well  as  ether  probably  aocmiirts 
for  the  difficulty  of  obtaining  it.  The  uninoculated  media  did  no4 
yield  these  crystals.  When  dissolved  in  water  and  injected  into 
guinea  pigs  the  following  effects  were  noted.  The  injections  were 
made  subcutaneously  in  the  thigh: 

I.  Healthy,  ffzimea  pigs, 

Guinea  pig  No.  814  received  0.015  gram  of  crystals. 
Temperature  at  time  oi  injection,  10B.8*  F. 
Temperatnre  at  11^  a.  m.  (one  hour  aft^,  100.6°  F. 
Temperature  at  1.30  p.  m.^  IHO.T  F. 
Temperature  at  J^  p.  m.,  102.4**  F. 
Temperature  at  4  p,  m.,  102.2°  F. 
During  this  above  period  breathing  was  rapid,  with  an  occasional  rigor. 
Guinea  pig  No.  422  (weight,  284  grams)  received  0.0095  gram  of  crystals  at 
12.05  p.  m. 

Temperaimze  sA  time  of  injection,  99.8°  F. 
Temperature  at  2.30  p.  m.,97.4°  F. 
On  the  next  day  there  was  quite  perceptible  swelling  where  the  injection  was 
made.  Pig  was  chloroformed  at  end  of  twenty-four  hours  and  showed  consider- 
able inflammation  at  seat  of  injection.  Tissues  were  hemorrhagic  and  bathed  in 
a  serous  exudate.  The  muscular  tissue  was  much  disintegrated,  resembling  the 
appearance  from  the  action  of  a  caus&. 

^    Guinea  pig  No.  511  (weight,  183  grams)  received  0.0048  gram  in  0.5  cc.  water 
at  11.25  a.m.,  subcutaneously  in  thi^ 

Temperature  at  time  ot  injeci^n,  103°  F. 
Temperature  at  12.25  p.  m.  (one  boor  after) ,  101.8^  F. 
Temperature  at  1.15  p.  m.,  102°  F. 
Temperature  at  3.25  p.  m. ,  100.8°  F. 
Chloroformed  next  day.    Considerable  inflammation,  with  serous  •zndate  at 
seat  of  injection. 

^  New  York  Med.  Journal,  March  11, 1882. 


Digitized  by 


Google 


FIFTEENTH  ANNUAL   REPORT,  307 

Gmnea  pig  No.  10  received  0.0274  gram  at  10.10  a.  m. 
Temperature  at  time  of  injectiiHi,  90.2°  F. 
Temperature  at  10.40  a.  m.,  100.2°  F. 
Temperature  at  11.15  a.m.,  100.6°  F, 
Temperature  at  11.50  a.  m.,  100.6°  F. 
Temperature  at  3  p.m.,  100.2°  F. 
During  above  i)eriod  this  pig  showed  signs  of  restlessness,  breathed  rapidly,  and 
shivered. 

//.  Tuberculous  giUnea  pigs. 

Guinea  pig  No.  181  received  0.017  gram  at  10.25  a.  m. 

Temperature  at  11.40  a. m.,  101.4°  F. 

Temperature  at  1.50  p. m.,  102.8°  F. 

Temperature  at  2.50  p.  m. ,  108.4°  F. 

Temi)erature  at  3.50  p.  m.,  103°  F. 
Pig  sat  drawn  up  in  cage  and  shivered. 

Guinea  pig  No.  259  had  received  virulent  tuberculosis  two  weeks  previous  to 
injection  of  crystals.    Received  0.0172  gram  at  10.45  a.m. 

Temi)erature  at  time  of  injection,  102.4°  F. 

Temperature  at  11.45  a.m.,  101.6°  F. 

Temperature  at  3.20  p.  m.,  101.6°  F. 
Distinct  rigors  and  rapid  breathing. 

Quinea  pig  No.  377  inoculated  wit^  sputum  from  tuberculous  patient  some 
time  before  injection  of  crystals.    Received  0.023  gram  at  11.35  a.  m. 

Temperature  at  time  of  injection,  101.2°  F. 

Temperature  at  12.35, 100.6°  F. 
Trembling  very  noticeable. 

Guinea  pig  No.  11  had  been  inoculated  with  attenuated  and  virulent  tubercu- 
losis culture  (weight  448  grams).    Received  0.0096  gram  of  crystals  at  11.25  a.  m. 

Temperature  at  time  of  injection,  103°  F. 

Temperature  at  12.25  p.  m.,  100.8°  F. 

Temperature  at  1.15  p.  ul,  101°  F. 

Temperature  at  3.25  p.  m.,  100.8°  F. 

The  idea  was  suggested  from  these  experiments  that  this  acid,  evi- 
dently a  secretion  of  the  bacillus,  was  one  of  its  most  powerful  weap- 
ons; that  by  its  action  upon  the  tissue  the  cells  were  first  destroyed, 
so  that  they  could  subsequently  be  utilized  by  the  germ  as  food,  and 
in  this  way  the  germ  protected  itself  from  surrounding  leucocytes. 
To  test  this,  crystals  dissolved  in  sterile  water  were  injected  by  means 
of  a  hypodermic  syringe  directly  into  the  liver.  At  the  same  time  an 
equal  quantity  of  water  was  injected  into  a  check  in  the  same  way. 
After  forty-eight  hours  check  and  experimental  animals  were  killed. 
The  check  failed  to  show  any  effect,  while  the  other  exhibited  a  liver 
with  several  light  spots.  A  repetition  .of  this  experiment  gave  the 
same  results. 

No  effort  was  made  to  recover  these  crystals  from  the  liver,  as  the 
amount  used  was  too  small.  We  did  not  test  the  effect  upon  the  liver 
by  an  intravenous  injection,  as  would  otherwise  have  been  done, 
iK^cause  we  had  found  that  there  was  a  combination  of  this  acid  sub- 
stance with  the  albuminoids  or  bases,  and  any  intravenous  injection 
would  have  resulted  in  its  immediate  conversion  into  a  modification 
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by  uniting  with  the  albuminoids  in  the  blood.  Further,  the  growth 
of  the  germ  in  the  body  is  localized,  and  where  localized  the  necrotic 
areas  are  apparent,  so  that  the  fairest  test  was  to  bring  the  substance 
as  soon  as  possible  in  contact  with  the  tissue.  The  experiments  in 
injections  of  the  animals  and  appearance  of  sections  follow: 

Injection  of  crystals  from  artificial  cultures  of  BaeiUus  tuberculoids  into  the  liver 

of  guinea  pigs. 

Guinea  pig  No.  409  received  X).00178  gram  in  liver  on  left  side  at  11.45  a.  m. 
Pig  weighed  838  grams. 

Temperature  at  time  of  injection,  101.6**  F. 
Temperature  at  8  p.  m.,  102**  F. 

Chloroformed  October  24, 1896,  at  12  m.  Liver  dark,  with  one  or  two  small 
white  spots  in  it,  and  apparently  a  small  inflamed  spot  at  about  the  position 
where  injection  was  made.    Gall  bladder  injected  and  seemingly  inflamed. 

Guinea  pig  No.  412  received  0.0037  gram  in  liver  at  1.45  p.  m.  Pig  weighed  242 
grams. 

Temperature  at  1.45  p.  m.,  103''  F. 
Temperature  at  3.80  p.  m.,  100.4"*  F. 

Chloroformed  at  end  of  forty-eight  hours.  Gall  bladder  was  congested  (not  so 
much  as  in  No.  409).  Liver  showed  pale  si)ots  and  one  or  two  small  white  areas 
of  apparent  necrosis.  Hardened  in  HgCl,  on  microscopic  examination  one  area 
rather  well  defined  where  the  liver  ceUs  do  not  take  hematoxylon  well,  though 
stained  nuclei  could  be  seen. 

Checks  on  injection  of  crystals  into  liver. 

Guinea  pig  No.  510  received  0.25  cc.  sterile  distilled  water  in  liver. 

Chloroformed  after  forty-eight  hours.  Post-mortem:  All  organs,  liver,  lungs, 
spleen,  etc.,  normal. 

Guinea  pig  No.  387  received  0.50  cc.  sterile  distilled  water  in  liver.  Chloro- 
formed after  forty-eight  hours.  Post-mortem:  All  organs  normal  excepting  one 
or  two  very  small  pale  spots  in  liver  ;  no  necrosis. 

Injection  of  crystals.  Guinea  pig  **  C  "  received  0.0043  gram  in  liver.  Chloro- 
formed after  six  days.    Pig  weighed  600  grams. 

Lungs  very  slightly  congested.  In  large  left  lobe  of  liver  there  were  two  or 
three  comparatively  large  areas  of  necrosis.  These  sx)ots  were  on  the  side  in 
which  injection  was  made,  and  the  Hver  appeared  to  show  the  track  of  needle. 
The  guinea  pig  was  otherwise  healthy. 

Guinea  pig  *'  E  "  received  0.0023  gram  of  crystals  in  liver.  Chloroformed  after 
two  days.    Pig  weighed  345  grams. 

All  organs  appeared  normal,  except  stomach  and  liver.  The  stomach  showed 
a  slight  inflammation  in  its  wall  on  the  side  which  lay  next  to  a  necrosed  spot  in 
the  liver. 

Besides  this  sjmt  there  were  several  others  of  considerable  size  in  the  liver  on 
the  side  on  which  the  injection  was  made.  The  section  of  pig  **C,"  the  one 
allowed  to  live  six  days  after  injection,  showed  on  microscopic  examination  tue 
following : 

Stained  with  hsematoxylon  and  eosin ;  distinct  areas  of  necrosis  were  noted,  the 
most  marked  ones  near  the  surface  of  the  liver.  Polynuclear  leucocytes  were 
present,  though  not  in  large  numbers,  in  and  around  the  necrotic  areas,  and  there 
was  also  an  increase  in  connnective  tissue  cells  of  the  liver  around  these  same 
areas.  Plate  VII  is  a  drawing  of  the  liver  section,  showing  healthy  and  necrosed 
areas. 
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Prudden,^  1892,  suggests  that  caseation,  so  constantly  present  in 
tuberculosis,  is  probably  due  to  a  specific  metabolic  product  of  the 
bacillus. 

It  seems  very  reasonable  to  conclude  from  our  experiments  that  we 
have  here  the  substance  formed  by  the  bacillus  which  is  responsible 
for  this  necrosis. 

The  formula  which  can  be  deduced  from  the  analysis  makes  this 
acid  correspond  closely  to  teraconic,  which  has  properties  very  simi- 
lar to  those  noted  by  us  in  connection  with  this  new  acid.  Its  identity 
we  have  not  yet  proved  or  disproved,  as  the  preparation  of  teraconic 
acid  is  not  completed.  The  amount  of  this  acid  obtained  is  very 
small,  so  that  we  have  used  only  a  very  small  portion  of  it  for  testing 
its  immunizing  property.  A  single  injection  of  0.0020  gram  was  suf- 
ficient to  keep  the  animals  alive  some  weeks  longer  than  the  checks, 
and  its  solution  appeared  to  exert  some  slight  bactericidal  influence. 

As  this  substance  seemed  to  be  a  temperature-reducing  principle 
in  healthy  and  diseased  animals,  we  endeavored  to  separate  the  fever- 
producing  principle  independently.  The  crystals  were  always  found 
in  the  culture  liquid,  and  only  minute  amounts  could  be  obtained  from 
the  bacilli  themselves  that  had  been  grown  on  liquid  media.  Accord- 
ingly, these  bacilli,  carefully  filtered  without  heat,  wei*e  washed  in 
cold  water,  and  next  extracted  with  hot  water.  This  hot  water 
extract  contained  an  albuminoid  which  caused  the  tuberculin  reaction 
in  tuberculous  guinea  pigs  and  calves  upon  repeated  injections. 

Roux  and  Nocard^  state  that  they  have  a  tuberculin  which  will 
give  reactions  almost  indefinitely,  but  do  not  describe  its  method  of 
prepai-ation.  Whether  this  is  the  same  substance  that  we  have 
obtained  we  are  unable  to  say,  but  certain  it  is  that  the  tuberculin 
prepared  in  the  way  we  have  indicated  will  give  reactions  four  or  five 
times  in  succession,  where  the  reaction  with  tuberculin  as  prepared 
in  the  ordinary  way  fails  after  the  second  time.  The  conclusion  is  a 
fair  one.  We  think  that  the  fever-reducing  principle  having  been 
removed,  to  an  extent,  if  not  entirely,  the  immunity  from  the  fever- 
producing  principle  is  much  more  slowly  acquired.  Our  tests  upon 
guinea  pigs  and  tul^erculous  calves  were  made  with  only  one  day 
intervening  between  the  injections.     (See  Table  1.) 

In  the  Deutsche  medicinische  Wochenschrift  for  April  1,  1897,  Dr. 
R.  Koch^  describes  some  new  tuberculin  preparations.  The  dried 
tuberculosis  bacilli  were  taken  (the  culture  medium  used  is  not  men- 
tioned), finely  powdered  and  centrifugalized  with  distilled  water. 
The  opalescent  solution  obtained,  tested  upon  animals,  gave  the 
tuberculin  reaction.  The  residual  germs  were  submitted  to  this  treat- 
ment a  number  of  times,  until  finally  all  were  practically  dissolved. 

'  New  York  Med.  Journal,  September  10, 1893. 
' « Receuil  de  m6d.,  1897. 
»Dent.  med.  Woch.,  April  1, 1897. 
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The  letter  solutions  in  lai-ge  doses  eansed  a  renetion,  but  in  small 
quitiitities)  did  not  prodoee  tbts  result,  and  seemed  to  exert  both  an 
immunizing  and  curative  action  in-experimental  tuberculosis.  Koeli 
used  for  this  work  virulent  germs,  and  elaims  tkat  attenuated  germs, 
do  not  give  au  active  product.  My  own  work  was  done  with  germs 
purposely  attenuated  by  cultivation,  and  the  results  show  that  very 
active  fever-producing,  ferer-reduciBg,  aad  probably  curative  princi- 
ples can  be  obtained  from  them.  It  hardly  seemed  justifiable  to 
myself  or  others  to  powder  dried  virulent  germs  and  have  the  dna^ 
floating  in  tlie  air.  Koeh  further  refers  to  two  fatty  aeids  which,  in 
conjunction  with  Proskaner,^  had  be«n  found  in  the  bodies  of  thie 
germs.  The  writer  *  of  this  paper  published  in  the  American  Chemi- 
cal Journal  for  August,  18^5,  a  preliminary  sindy  of  the  fats  of  the 
tuberculosis  bacilli,  showing  the  high  content  of  fat  in  the  bodies  of 
these  germs,  which  accounts  for  the  diflfteulty  in  staining  them  witfe 
certain  colors,  as  well  as  their  difficult  absorption. 

In  a  later  paper,  1806,^  we  described  briery  the  different  acids 
obtained  from  the  body  of  the  germ,  both  high-melting  and  low-melt- 
ing acids,^  Ixrt  whether  or  not  these  are  identical  with  those  observed 
by  Koeh  and  Proskauer  we  can  not  tell  from  the  brief  mention  made 
of  them. 

From  otir  result  it  seems  very  reasonable  to  think  that  the  necitjtie^ 
acid  is  the  fever-reducing  principle,  the  albuminoid  the  fever-pro- 
ducing principle,  and  the  reason  the  tuberculin  ordinarily  does  not 
react  continuously  is  on  accoopt  of  their  presence  at  the  same  time. 
At  any  rate,  tuberculous  guinea  pigs  tested  successively  with  tuber- 
culin .showed  no  reaction,  while  with  this  albuminoid,  which  we  will 
can  cell  extract,  a  reaction  was  obtained. 

The  i)reliminary  exi)eriments  published  by  the  writer  in  1894*  npom 
the  production  of  an  immunity  or  resistance  to  tuberculosis  by  attenu- 
ated cultures  have  been  continued  and  are  eonllrmatory  of  the  first 
results,  showing  the  production  of  great  resistance  and  in  some  cases 
complete  immunity.  A  detail  of  two  sets  of  these  experiments  may 
be  given  as  an  instance  of  their  general  results  (Table  2). 

The  first  effect  of  the  injection  of  the  attenuated  germ  was  in  some- 
instances  to  cause  a  slight  decrease  in  weight;  sometimes  a  local 
swelling  was  noted  at  the  point  of  injection,  and  occasionally  an 
enlargement  of  the  inguinal  glands.  This  disapi>eared  after  some 
weeks.  This  local  swelling  is  probably  due  to  the  mechanical  action 
of  the  bodies  of  the  germs,  on  account  of  their  high  fat  eontent  and 
possible  presence  of  a  minute  amount  of  the  acid,  earning  necrosis. 

'  Deut.  med.  Woch.,  April  1,  1897. 

'Journal  of  the  Amer.  Chem.  Society,  August,  1895;  Bulletin  No.   13,  1896, 
Bureau  of  Animal  Industry. 
» Centralb.  f.  Bak.  u.  Parasit.,  vol.  XIX,  18,  19, 1896. 
4  Med.  News,  December  8, 1894. 
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It  does  not  skLwmyn  result  from  a  subcntaneoos  mocnlation,  and  an 
ftpf^arent  immmuty  from  this  action  is  acquired  by  repeated  injections. 
Tlus  is  well  siiown  in.  horses  and  eows  submitted  to  treatment  with 
the  attenuated  ^erm. 

From  six  to  eight  weeks  after  the  date  of  the  injection  of  the 
germ  gumea  pigs  seem  to  be  entirely  well,  and  are  then  inoculated 
with  the  virulent  germ.  As  can  be  seen  from  the  chart,  the  cheeks 
died  within  six  weeks  from  date  of  inoculation,  while  the  ones  vacci- 
nated remained  weB  loor  motnths  afterward.  It  has  appeared  from 
■aany  expenuents  that  if  the  inoculation  with  the  virulent  bacillus  is 
Biade  before  complete  recovery  from  the  treatment  with  the  attenuated 
bJMilhts  the  resistanee  is  considerably  less.  The  inoculation  of  the 
animals  with  the  virulent  baeiBus,^  and  subsequently  with  a  single 
tejeetioii  of  the  attenuated  bacillus,  i^unred  that  the  latter  produced 
a  slight  resistance,  but  ik>  very  material  retardation  of  tiie  disease. 

The  production  of  this  partial  immundty  Otr  artificial  resistance  by 
means  of  the  attenuated  cultures  suggested  already,  in  1894^  the 
availability  of  t^ds  same  materia];  for  tbe  pnrpose  of  treating  animals 
for  the  production  of  a  serum  which  would  have  some  effect  in 
eurii^  tuberculosis.  It  suggested  the  idea  further  that  possibly 
cattle  could  be  vaccinated  wrih  this  attenuated  germ  and  made 
immune  from  tuberculosis* 

Two  cows  and  (me  heifer  were  selected  for  the  work,  which  was 
eonducted  for  us  by  Dr.  Schroeder,  in  charge  of  the  Experiment 
Staticm  of  the  Bureau  of  Animal  Industry.  One  of  these  animals 
was  oxiginally  tuberculous^  the  other  two  healthy.  The  tuberculous 
a^T"*^^  received  large  doses  of  tuberculin  until  it  had  received  alto* 
gether  19,407  ce.  (19^  liters),  and  as  much  as  1,500  cc.  of  tuberculin 
at  a  single  dose,  from  November,  1894,  to  April  20,  1897.  The  other 
animals  received  injections  of  the  attenuated  culture,  the  amount 
injected  in  fifteen  mooths  being  11,425  cc.  and  18,100  cc.,  respec- 
tively; and  by  this  is  meant  the  liquid  culture  media  in  toto,  includ- 
ing the  germs,  just  as  taken  from  the  incubator,  without  any  further 
treatment.  At  first  the  injections  produced  a  slight  reaction  and 
occasKNiaUy  a  local  edema  and  abscess.  After  they  had  been  con*- 
tinued  for  some  time  this  effect  diminished  or  disappeared.  The 
lerum  of  aB  of  these  animals  was  tested  a  number  of  times.  Guinea 
'pigs  were  injected  with  the  serum  in  quantities  varying  from  1^  to 
6  cc,  and  subsequently  inoculated,  together  with  the  checks,  with  a 
culture  sufficiently  virulent  to  kill  the  checks  within  four  or  five 
weeks,  or  the  pigs  were  inoculated  with  the  virulent  bacilli  and 
treated  by  subsequent  injections  of  the  serum.  Without  giving  the 
detail  <rf  the  experiments,  we  may  say  that  the  serum  from  the  cow 
treated  with  tuberculin  would  cause  in  the  pigs  a  slight  resistance  t^ 
the  disease;  the  serum  ei  those  treated  with  the  attenuated  bacilli 
produced  more  resistance  on  the  part  of  the  animals  or  prolonged 
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their  life  to  some  extent,  but  not  sufficiently,  as  compared  with  the 
quantity  of  material  injected,  to  make  the  use  of  cow  serum  appear 
practicable.  The  cow  serum,  although  sterile,  frequently  produced 
abscesses  in  guinea  pigs.  This  serum  we  exi)ect  to  test  again  shortly, 
when  it  should  be  more  potent. 

While  these  experiments  were  in  progress  two  horses  had  been 
pressed  into  service.  They  were  treated  by  injecting  the  attenuated 
cultures,  culture  fluid,  and  bacilli.  The  first  injection  of  5  cc.  caused 
a  decided  temperature  reaction,  local  edema,  stiffness,  slight  loss  of 
appetite,  recovering  after  a  few  days.  At  first  local  abscesses  were 
formed,  which  healed  fairly  readily.  After  a  time  the  abscess  form- 
ation ceased  or  occurred  occasionally.  After  eight  months'  treatment, 
the  doses  of  the  culture  being  gradually  increased  up  to  300  to  400 
cc. — the  total  amount  injected  in  fifteen  months  =  4,459  cc. — the 
serum  was  used  for  testing.  It  separated  out  clear  and  well.  Two 
sets  of  illustrations  may  be  given  to  show  its  action  on  tuberculous 
animals.  (Table  3.)  In  one  set  the  checks  and  two  treated  pigs  died; 
the  other  two  treated  pigs  are  alive  and  in  perfect  health,  apparently, 
after  a  number  of  months.  In  another  set  the  checks,  four  in  num- 
ber, died  within  four  to  five  weeks,  while  the  treated  ones  lived  two 
or  three  weeks  longer,  showing,  on  autopsy,  much  less  disease  in  the 
lungs  than  the  checks.  We  endeavored  further  to  isolate  from  the 
serum  antitoxic  substances  by  a  slight  modification  of  the  Brieger- 
Boer  method.  We  finally  succeeded  in  obtaining  a  small  quantity  of 
a  grayish  powder  giving  the  biuret  reaction,  soluble  in  water  with  diffi- 
culty, which  was  used  for  treating  guinea  pigs  in  the  same  way  as  the 
serum.  The  result  was  as  in  the  first  instance.  The  pigs,  one-half 
pound  in  weight,  were  inoculated  with  a  virulent  germ  and  treated  by 
a  single  injection  of  0.008  gram  of  this  solid  substance.  The}'  lived 
three  or  four  weeks  longer  than  the  checks,  again  showing  considerably 
less  disease  in  the  lungs  and  less  necrosis  was  noted  in  the  liver. 

The  effect  of  the  serum  was  also  tried  in  preventing  the  rise  of 
temi)erature  in  tuberculous  guinea  pigs,  and  in  saving  them  from  a 
fatal  dose  of  tuberculin.  As  can  be  seen  from  the  temperature 
reactions  in  Table  1,  the  injections  of  one-fourth  cubic  centimeter  of 
diluted  tuberculin,  and  at  the  same  time  of  one-half  cubic  centimeter 
of  the  serum,  either  caused  a  decided  reduction  of  the  temperatui*e  or 
prevented  a  characteristic  tuberculin  reaction  in  animals  weighing 
about  400  grams.     This  is  one  way  of  gauging  the  serum. 

The  result  of  aU  this  work  leads  us  to  the  conclusion  that  the 
injection  of  the  live  culture  produces  substances  antitoxic  to  tuber- 
culosis; that  the  quantity  of  this  substance  can  be  increased  gradually; 
that  the  treatment  of  tuberculosis  is  and  will  be  for  some  time  still  in 
the  experimental  stage.  One  point,  however,  must  be  remembered, 
namely,  that  while  it  may  be  difficult  to  cure  the  disease  in  a  guinea 
pig,  where  its  course  is  very  rapid — a  virulent  bacillus  requiring  only 
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from  four  to  five  weeks  to  kill — it  might  be  much  easier  to  cheek  the 
disease  when  more  prolonged  in  action,  as  in  the  majority  of  cases  in 
man.  Again,  in  addition  to  some  form  of  si)ecific  treatment  for  the 
disease,  man  usually  has  the  advantage  of  being  placed  under  the 
best  possible  surroundings  as  to  diet,  climate,  etc.,  and  every  effort 
is  made  to  aid  the  improvement  of  the  patient,  while  with  experi- 
mental animals  the  conditions  are  different. 

The  experimental  results  obtained  lead  undoubtedly  to  the  con- 
clusion that  while  the  treatment  with  antitoxic  serum  is  still  in  the 
exx)erimental  stage,  and  should  as  yet  be  used  only  in  sanitariums 
and  under  the  best  conditions,  we  are  on  the  road  to  success  in  the 
treatment  of  this  disease  and  nearer  our  goal  than  ever  before. 

In  an  experimental  way,  the  antitoxic  serum  as  prepared  in  my 
laboratory  has  been  used  by  Dr.  Stubbert  at  the  Loomis  Sanitarium, 
and  some  by  Dr.  Trudeau  at  Saranac  Lake,  as  well  as  by  Dr.  Charles 
W.  Richardson  in  Washington. 

The  serum  used  for  these  cases  was  of  the  same  lot  that  cured  the 
guinea  pigs  reported  in  Table  3.  The  treatment  has  not  been  con- 
tinued long  enough  for  positive  conclusions  to  be  drawn.  One  of  the 
cases  reported  by  Dr.  Stubbert  has  been  apparently  cured,  and  the 
others  much  improved.  Dr.  Charles  W.  Richardson  reports  decided 
improvement  in  the  cases  upon  which  this  serum  has  been  used.  Dr. 
Trudeau  has  not  used  the  material  long  enough  to  come  to  any  defi- 
nite conclusions.  He  noted  reduction  of  high  temperatures  under  its 
influence  in  one  of  the  cases  tried. 

Maragliano,  Babes,  and  Behring  are  the  other  principal  workers  in 
the  preparation  of  an  antitoxic  serum  for  tuberculosis.  Paquin  also 
has  an  antitoxic  serum  on  the  market. 

Maragliano  ^  gives  the  method  he  has  used  for  the  production  of 
antitoxic  serum,  and  notes  that  there  is  present  in  the  cold-filtered 
cultures  of  the  tuberculosis  bacilli  a  substance  which  causes  the 
reduction  of  temperature,  and  another,  not  destroyed  by  heat,  which 
causes  the  rise  of  temperature.  In  all  probability,  without  isolating 
the  principle,  Maragliano  was  using  solutions  of  the  crystalline  sub- 
stance we  have  described  in  the  beginning  of  this  paper.  While  this  is 
not  destroyed  by  heat,  as  he  seems  to  think,  it  does  undergo  some  change 
by  combining  probably  with  the  albuminoid  matter  in  the  media,  and 
thus  losing  its  distinct  property  as  a  temperature-reducing  substance; 
or,  more  probably,  its  temperature-reducing  property  is  disguised  by 
the  presence  of  the  temperature-producing  principle  extracted  by  hot 
water.  The  serum  which  he  obtains  from  treatment  of  the  animals 
with  the  different  products  of  the  bacilli  is  claimed  to  have  some  effect 
in  reducing  the  temperature  and  apparently  improving  the  disease. 

In  the  Zeitschrift  ftlr  Hygiene,  Babes,^  reviewing  a  portion  of  the 

» Revue  de  la  tnberculose,  juiUet,  1806,  p.  131. 
'^Zeit.  f.  Hygiene,  Bd.  xxiii,  Hft.  3. 
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work  upon  the  treatment  of  tuberculosis  with  serum,  comes  to  the 
conclusion  tliat  he  is  the  first  individual  to  have  discovered  any  anti- 
toxic properties  in  this  serum;  that  there  is  an  antitoxic  substance 
present  in  treated  animals,  but  that  it  has  not  yet  been  brought  to  a 
sufficient  development  to  warrant  general  use. 

Our  experiments  lead  us  to  conclude  that  while  the  injection  with 
tuberculin  in  healthy  animals  produces  a  serum  containing  antitoxic 
material,  the  amount  of  this  is  small,  and  that  the  injection  of  the 
live  culture  is  the  proper  treatment.  We  can  not  agree  with  the  state- 
ment made  that  horses  are  unsuitable  for  the  work.  Mules  and 
donkeys  may  perhaps  give  quicker  results,  but  horses  seem  to  be  emi- 
nently satisfactory.  At  no  time  have  we  found  that  the  horse  serum 
produces  toxic  effects,  although  this  has  been  noted  in  the  cow  serum. 

If  the  antitoxic  serum  treatment  for  tuberculosis  could  be  freed  for 
the  present  from  its  commercial  aspect,  and  careful,  systematic  experi- 
ments continuously  conducted  in  numerous  hospitals  and  sanitariums, 
this  or  a  similar  modified  method  of  treatment  could  be  looked  to  for 
good  results.  When  tuberculosis  can  be  uniformly  cured  in  guinea 
pigs  as  certainly  as  diphtheria,  then  does  the  commercial  aspect  become 
a  fair  and  legitimate  one. 
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No.  of 
rai- 

Weight 

in 
grams. 

Substance  injected. 

Temiwrature. 

Date. 

11.20 
a.  m. 

1.40 
pi  m. 

3.06 
p.  m. 

Mar.» 

XI 

492 

vnr 

XIX 
513 

XI 

496 

Via 

XIX 
XX 

vin 

XIX 

49S 
XIX 

TnberculoTis 
do 

4S3 

265 
443 

8SS 

210 

i  cc.  tuberculin  +  k  cc.  serum. 
i  CC.  tubeppuHn 

108.2 

iue.8 

101.0 

lQe.2 
101.4 

o 

96.6 

105.0 
102.4 

106^6 
101.6 

96.2 
104,4 

Attenuated,  tu- 
Healthy'ccheck) 

Tuberculous 

guinea  pig. 
do — 

Attenuated,  tu- 
berculous. 
do 

i  ce.  taberculin  +  i  cc.  serum. 

2cccellextraet  =  OLOOiOgram. 
1  cc.  csll  extract  =  aOttSO  gram . 

i  cc.  tuberculin 

103,8 

103.4 
101.0 

lO.W 
a.m. 

12.25 
pLm. 

1.50 
p.m. 

Mar.?: 

101.2 

;  loao 

lO&O 

ioe.8 

1QB.4 

102.4 

.    103.8 

103.2 

',   103.8 
85.0 

102.4 

2cc.  cell  extract  =  |  cc.  tuber- 
culin. 
J  cc.  tuberculin.-..-. .-...- 

105.0 
103.$ 

do 

103.0 

do.« 

'  Attenuated,  tu- 
bercukNU. 

Tuberculous 
guinea  pig. 

Attenuated,  tu- 
berculous. 

Tuberculous 
guinea  pig. 

Attentiated,  tu- 
berculous. 

i  ce.  tuberculin  +  |  cc.  serum . 

2  cc.  cell  extract  =  i  cc.  tuber- 
culin. 

05. » 

10.25 
a.m. 

12.10 
p^m. 

1.45 

p.m. 

Mar.Sa 

101.8 
103.8 
102.2 

103.8 
104.4 
106.6 

103. « 
104.9 

do 

103.0 



2  cc  cell  extract  -i  ^  cc.  tuber- 

CtllfB. 

i  cc.  tuberculin — -^.. 

10.45 

;  a.  m. 

12.15 
p.m. 

2L10 
p.m. 

Mar.X 

102.2 
102.2 

1M.2 
103. 2 

104.2 
103,6 
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THE  ATTENUATED  BACILLUS  TUBERCULOSIS:    ITS  USB  IN  PRO- 
DUCINO  IMMUNITY  FROM  TX7BERCUL08IS  IN  OITINEA  PIQ8.' 

By  E.  A.  DE  SCHWEINITZ,  Ph*  D., 
Chief  of  Biochemic  Dirnsion,  Bureau  of  Animal  Industry. 

It  is  well  known  that  a  nnmber  of  the  pathogenic  bacteria  decrease 
very  greatly  in  vimlence  when  cultivated  for  a  long  time  outside  of 
the  animal  body.  This  fact  has  also  been  noticed  in  the  case  of  tiie 
Bacidus  tuhercidosiSy  and  the  literature  is  full  of  references  to  the 
decrease  in  virulence  of  the  tubercle  bacillus  and  the  way  of  securing 
this,  but  some  facts  have  been  developed  in  this  connection  in  my 
work  on  tuberculin,  in  a  new  direction,  which  should  be  recorded. 

Cultures  with  which  I  started  several  years  ago  were  obtained 
through  the  kindness  of  Dr.  Trudeau,  of  Saranac  Lake,  N.  Y.,  and 
were  the  second  generation  on  blood  serum  from  a  rabbit*  After 
growing  for  several  generations  ujpon  glycerine  agar,  about  two  months 
to  each  generation,  the  culture  was  transferred  to  glycerine  beef  broth, 
which  was  to  be  used  as  a  source  for  tuberculin.  After  the  fourteenth 
generation  I  noticed  that  the  guinea  pigs  that  were  always  kept  inoc- 
ulated with  tuberculosis,  to  test  the  tuberculin,  did  not  succumb 
nearly  as  i*eadily,  and  in  the  case  of  the  fourteenth  generation  it 
I'equired  six  months  before  the  disease  develoi)ed.  I  consequently 
inoculated  a  number  of  guinea  pigs  with  the  seventeenth,  eighteenth, 
nineteenth,  and  twentieth  generations  of  this  germ,  which  was  alive 
and  would  grow  very  readily  on  the  liquid  media.  Some  of  these 
pigs  inoculated  had  previously  been  treated  by  an  injection  of  tuber- 
culin; the  others  had  never  been  used.  After  some  months  those 
that  had  been  inoculated  with  the  attenuated  germ  remained  quite 
well,  and  one  was  chloroformed,  and  the  autopsy  showed  that  it  was 
free  from  disease. 

In  order  to  see  if  this  might  be  accidental,  I  then  had  nine  pigs 
inoculated — four  checks,  four  pigs  previously  inoculated  with  the 
attenuated  germ,  and  one  pig  that  had  received  tuberculin  by  feeding. 
These  were  all  inoculated  in  the  side  with  the  material  from  the  gland 
of  a  tuberculous  cow  that  had  just  been  killed.  After  seven  weeks 
the  checks  were  all  found  dead  from  tuberculosis.  The  other  ani- 
mals api)eared  perfectly  well.  One  was  accordingly  chloroformed, 
and,  although  very  careful  examinations  were  made,  no  disease  could 
bo  detected.  Even  the  local  lesion  that  was  produced  where  the 
material  had  been  injected  had  entirely  healed.  The  animals  were 
apparently  immune. 

Some  experiments  that  had  been  made  earlier  with  tuberculin  pre- 
pared from  a  younger  growth  did  not  show  that  this  material  had  a 
positive  value  in  preventing  disease,  although  it  retarded  it.    As  the 

>  Reprinted  iv6m  The  Medical  News,  December  8, 1894. 
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proparaticm  of  tabercolin  continaed,  howeyer,  I  noticed  that  the 
tabercaliA  was  mndi  more  constant  in  reaction  and  that  a  larger 
amount  of  the  active  principle  was  jrielded  by  cultures  of  the  older 
germ. 

At  this  time  I  had  at  the  Experiment  Station  of  the  Bureau  the  calf 
oi  a  tuberculous  cow,  which,  however,  although  the  mother  was  badly 
diseased,  did  not  respond  to  an  injection  with  the  tuberculin.  The 
,ealf  was  then  drenched  with  100  ec.  of  a  growing  active  liquid  cultui*e 
of  this  attenuated  germ,  the  twentieth  generation.  After  three 
Bioaths  the  calf  was  again  injected  with  tuberculin,  and,  failing  to 
lespond,  was  killed.  The  autopsy  showed  the  animal  to  be  perfectly 
healthy. 

Another  healthy  Southern  cow  received  into  a  vein  an  injection  of 
Oie  same  ^dneration  from  this  liquid  culture  in  July.  On  November 
20  this  animal,  which  was  rather  thin  and  had  an  initial  tempera- 
tsre  of  lOO"'  F.,  was  injected  with  tuberculin,  but  did  not  show  any 
reaction.  Another  animal  known  to  be  tuberculous,  injected  at  tlw 
wme  time,  with  the  same  sized  dose  of  tuberculin,  showed  a  good 
mcti(m.  The  cow  which  had  received  the  injection  of  attenuated 
culture  had  a  small  lump,  the  size  of  an  egg^  on  the  side  of  the  neck, 
where  inoculated.  The  diagnosis  of  no  tuberculosis,  as  based  upon 
failure  of  reaction  to  tuberculin,  will  be  confirmed  or  disproved  by  an 
Mtopsy  later.  These  experiments  were  kindly  made  for  me  by  Dr. 
Schroeder. 

So  far  as  I  have  been  able  to  find,  the  first  note  of  successful  culti- 
Tation  of  the  tubercle  bacillus  upon  liquids  free  from  albuminoid 
matter  was  made  by  myself  in  the  New  York  Medical  Journal  of 
March,  1893.  Since  then  Uchinsky,  Proskauer,  and  others  have  used 
similar  media.  None  has,  however,  reported  a  better  growth  than 
^at  obtained  by  a  slightly  modified  form  of  the  original  culture 
medium.  It  required  some  time  until  I  could  persuade  the  germ  to 
grow  in  this  liquid,  but  after  considerable  coaxing  it  will  now  mul- 
taj^  as  well  here  as  on  glycerine-peptonized  beef  broth,  the  fourth 
g^ieration  having  become  accustomed  to  the  change  of  food. 

The  formula  that  I  have  found  eminently  adapted  to  the  growth  of 
t3»  tuberculosis  bacillus  and  have  used  may  bo  repeated  here: 

Grams. 

Water 1,000 

Glycerine 70 

Acid  potassium  phosphate ^ 1 

Aimnonium  phosphate 10 

Sodimn  chloride 10 

Aspanigin _ 3 

Magnesium  sulphate 0.2 

After  a  certain  amount  of  growth  has  appeared  in  a  definite  volume 
of  media  the  growth  will  entirely  cease.  The  germ  has  exhausted  the 
snpply  of  nutritive  material  or  eliminated  enough  poison  to  check  its 
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own  development,  and,  although  the  germs  may  still  float  on  the  sur- 
face of  the  liquid,  after  from  three  to  four  months  there  is  practically 
no  growth  in  the  liquid.  Further,  there  is  a  distinct  and  peculiar 
odor  generated  in  the  culture  media.  This  is  due  to  a  fatty  acid 
which  is  difficultly  volatile  with  steam.  The  reaction  of  the  media 
when  inoculated  is  slightly  alkaline.  As  the  growth  increases  it 
becomes  less  so,  and  finally  it  is  acid  in  reaction. 

In  order  to  see  if  the  apparent  loss  of  virulence  of  the  germ  might, 
be  due  to  some  of  its  products  contained  in  the  body  of  the  germ, 
two  guinea  pigs  were  inoculated  with  the  twenty-third  generation  of 
the  germ,  after  the  germs  had  been  carefully  and  thoroughly  washed 
with  sterile  water  to  remove  all  products.  These  pigs,  after  two 
months,  are  still  well.  The  bacillus  grown  on  purely  artificial  media 
might  naturally  be  supposed  to  be  still  more  attenuated  than  that 
grown  on  the  ordinary  culture  liquid.  To  test  this,  some  of  these 
germs  were  used  to  inoculate  guinea  pigs,  with  the  same  results  as 
those  already  noted. 

In  the  case  of  a  disease  like  tuberculosis,  in  which  the  incubation 
period  is  often  an  exceedingly  long  one,  there  is  a  possibility  that  what 
now  appear  to  be  immune  animals  may  in  time  succumb.  In  view 
of  the  fact,  however,  that  all  of  the  checks  died  so  promptly,  so  long 
a  time  has  elapsed  since,  and  that  all  the  other  animals  remained 
well,  it  is  fair  to  presume  that  we  have  here  a  true  immunity  secured 
by  an  attenuated  germ. 

The  following  notes  give  the  experiments  in  detail,  and  in  the  table 
they  can  be  noted  in  a  comprehensive  form.  The  autopsies  are  not 
given  in  full,  as  they  appeared  superfluous. 

January  18,  1894.  Guinea  pigs  Nos.  27,  28,  29,  and  30,  about 
three-quarters  pound  weight  each,  were  inoculated  with  an  emulsion 
of  an  agar-culture  of  tuberculosis,  receiving  0.25  cc.  each  in  the 
thigh.  This  was  the  eighteenth  generation  of  the  particular  germ. 
On  February  13,  1894,  No.  27  was  used  to  test  some  tuberculin  and 
gave  a  good  reaction,  although  apparently  in  good  health.  February 
15,  1894,  No.  28  was  found  dead,  but  the  autopsy  did  not  reveal  any 
signs  of  tuberculosis.  No.  27  was  found  dead  on  March  19,  two  days 
after  it  had  been  fed  a  large  amount  of  tuberculin.  The  autopsy  did 
not  reveal  the  presence  of  any  tuberculous  lesions.  Nos.  29  and  30 
were  subsequently,  within  six  months,  chloroformed  and  examined, 
but  no  signs  of  tuberculosis  were  apparent. 

February  16,  1894.  Healthy  guinea  pigs,  Nos.  115,  113,  128,  and 
127,  were  fed  varying  doses  of  tuberculin,  from  3  to  12  cc.  Nos.  127 
and  128  succumbed  to  the  feeding,  but  this  proved  to  be  due  to  the 
glycerine  with  which  the  tuberculin  had  been  mixed. 

On  March  30,  1894,  Nos.  114,  115,  113,  109,  and  112  were  inoculated 
with  0.1  cc.  of  tuberculosis  emulsion  from  the  seventeenth  genera- 
tion of  a  liquid  culture.     June  5,  1894,  No.  115  was  chloroformed. 
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but  the  autopsy  did  not  reveal  any  signs  of  the  disease.  October  1, 
1894,  No.  114  was  found  dead  outside  of  the  cage  ;  it  had  been  killed 
by  the  rats  and  the  head  was  badly  eaten.  The  animal  was  in  good 
condition  and  fat,  and  the  autopsy  did  not  reveal  any  signs  of  tuber- 
culosis. There  was  a  little  thickening  of  the  skin  and  a  small  non- 
tuberculous  lump  at  the  point  of  inoculation. 

During  April  and  May  Nos.  113  and  112  were  fed  on  three  differ- 
ent dates  with  small  doses  of  tuberculin,  but  did  not  show  any  reac- 
tion. Both  of  these  pigs  are  apparently  in  good  health  and  entirely 
well  at  the  present  writing,  eight  months  after  inoculation.  During 
this  time  guinea  pig  No.  109  had  been  chloroformed,  September  29, 
1894,  and  examined,  without  any  signs  of  disease  being  apparent. 
The  seventeenth  generartion  of  this  germ  was  evidently  too  attenu- 
ated to  cause  death. 

April  4,  1894.  Guinea  pig  No.  110  was  fed  with  9  cc.  tuberculin, 
diluted  with  sterile  water,  without  iU  effect. 

February  19,  1894.  Pig  No.  122  was  inoculated  with  0.25  cc.  of 
tuberculosis  culture,  the  seventeenth  generation,  and  on  April  4, 
1894,  was  fed  with  25  cc.  tuberculin.  The  pig  was  rather  thin;  there 
was  a  lesion  the  size  of  a  pea  at  the  point  of  inoculation,  but  the 
temperature  was  normal.  April  9,  1894,  this  pig.  No.  122,  was  found 
dead.  The  organs  were  apparently  normal,  except  that  the  blood  ves- 
sels of  the  stomach  and  intestines  were  much  congested.  The  pig 
had  evidently  been  poisoned  with  the  tuberculin;  the  contents  of  the 
intestines  were  thick  and  mucus-like. 

February  19,  1894.  Guinea  pig  No.  121,  weight  13  ounces,  was 
inoculated  with  0.25  cc.  tubercle  culture.  May  16  it  was  well,  and 
was  reinoculated  with  0.25  cc.  tubercle  culture. 

February  19,  1894.  Guinea  pig  No.  118  was  inoculated  with  0.25  cc. 
of  tubercle  culture,  the  seventeenth  generation.  March  19  this  pig  was 
found  dead,  but  the  autopsy  did  not  reveal  any  signs  of  tuberculosis. 

February  19,  1894.  Guinea  pig  No.  119,  weight  14  ounces, 
received  an  injection  of  0.2  cc.  tubercle  culture,  and  on  March  24, 
1894,  an  injection  of  0.5  cc.  tuberculin.  The  temperature  reaction 
was  very  slight. 

February  19,  1894.  Guinea  pig  No.  120,  weight  14  ounces,  was 
inoculated  with  0.2  cc.  tubercle  culture.  On  April  4,  1894,  it  was  fed 
3  cc.  of  tuberculin.  At  this  time  it  appeared  to  be  ill,  but  did  not 
show  any  reaction  to  the  tuberculin,  and  the  next  day  was  quite  well. 

February  19,  1894.  Guinea  pig  No.  125  was  inoculated  with  0.25 
cc.  tubercle  culture.  March  24  it  received  an  injection  of  a  small 
quantity  of  tuberculin,  which  caused  a  characteristic  reaction. 

March  8, 1894.  Guinea  pig  No.  141,  three-quarters  of  a  pound  in 
weight,  was  given  18  cc.  of  dilute  tuberculin. 

March  8, 1894.     Guinea  pig  No.  142,  healthy,  was  fed  27  cc.  of  tuber- 
culin, but  did  not  show  any  reaction.     April  11,  1894,  this  pig  was 
10317 21 


Digitized  byC^OOQlC 


M         ^ 


322  BUBEAU  OF   ANIMAL  INDUQTET. 

dead;  the  lungs  were  hemorrhagic,  and  the  blood  vessels  of  the  stom- 
ach and  intestines  mnch  cong^ted.  from  tuberculin  poisoning. 

March  12,  1894.  Guinea  pig  Ko.  136,  healthy,  was  fed  12  cc.  of 
tuberculin. 

!May  16, 1894.  Guinea  pig  No.  135,  weight  1  pound;  guinea  pig  No. 
141,  weight  1  pound,  and  guinea  pig  No.  136,  weight  1  pound,  all 
received  0.25  cc.  tubercle  culture,  the  twentieth  generation*  Guinea 
pig  No.  137,  weight  1  pound,  received  0.5  cc.  of  the  twentieth  genera- 
tion of  tubercle  culture.  Nos.  141  and  136  had  both  been  fed  tuber- 
culin once;  the  others  had  never  been  used. 

July  27, 1894.  Guinea  pigs  Nos.  210  and  211,  weight  1  pound  each, 
received  0.5  cc.  of  attenuated  culture  of  tuberculosis,  the  twenty- 
second  generation.  At  the  present  writing  neither  of  these  animals 
shows  the  least  signs  of  tuberculosis. 

July  29,  1894.  Pigs  Nos.  135,  136,  120,  110,  141,  125,  and  checks, 
healthy  pigs,  Nos.  213,  214,  215,  and  133,  were  all  inoculated  for  me  at 
my  request  by  Dr.  V.  A.  Moore,  with  the  material  from  the  tubercu- 
lous gland  of  a  badly  diseased  cow,  No.  286.  The  inoculations  were 
made  beneath  the  skin  of  the  side.  On  September  11,  checks  Nos. 
214  and  215  were  both  found  dead,  and  the  autopsy  revealed  exten- 
sive tuberculosis  in  lungs,  liver,  and  spleen«  September  21,  check 
No.  213  was  found  dead,  the  autopsy  showing  advanced  tuberculosis. 
September  17,  guinea  pig  No.  133  was  chloroformed  for  examination, 
which  revealed  extensive  tuberculosis. 

October  13, 1894.  Guinea  pig  No.  136,  one  that  had  been  inoculated 
in  May  with  the  attenuated  culture,  and  subsequently  inoculated 
with  a  tuberculous  gland,  was  chloroformed  for  examination.  Not  a 
sign  of  disease  could  be  detected  and  the  local  lesion  from  the  inoc- 
ulation had  almost  healed. 

October  29,  1894.  Guinea  pig  No.  110  was  found  dead.  This  was 
a  pig  that  had  been  fed  upon  tuberculin  on  April  4, 1894,  and  inoc- 
ulated with  the  gland  July  29, 1894.  The  autopsy  showed  advanced 
tuberculosis.  The  other  pigs  that  had  been  inoculated  with  the  atten- 
uated culture  and  then  the  active  virus,  Nos.  135, 120, 141,  and  125, 
are,  at  the  present  writing,  quite  well,  and  show  no  signs  of  disease. 
I  may  find  that  some  of  the  animals  that  are  now  considered  immune 
will  eventually  succumb  to  the  disease.  This,  however,  does  not 
appear  probable,  as  pig  No.  136^  examined  after  the  death  of  all  the 
checks,  did  not  show  any  signs  of  disease. 

Further,  animals  No.  137,  inoculated  with  the  twentieth  generation 
May  16,  and  No.  112,  inoculated  March  30;  Nos.  120  and  119,  inoc- 
ulated February  19;  No.  113,  March  30;  and  No.  121  on  February  19, 
and  again  on  May  16,  are,  at  this  writing,  to  all  appearances,  perfectly 
well,  having  lived  from  six  to  nine  months  after  the  inoculation. 

February  23,  rabbit  No.  141  was  inoculated  with  0.25  cc  of  tubercle 
culture  of  the  seventeenth  generation.     July  27,  this  same  rabbit  was 
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ranocnlated  with  the  twentieth  generatkm  of  a  tubercle  eiilture,  0.25 
cc  being  used.    The  animal  remains  apparently  welL 

These  experiments,  whkh,  of  course,  in  connection  with  so  impor- 
tant and  troublesome  a  disease,  can  be  regarded  as  preliminary  only, 
and  must  be  confirmed  by  a  large  number  of  similar  ones,  serve  to 
show  that  by  the  use  of  attenuated  tubercle  bacilli  and  their  produ'?ts 
we  may  be  able  to  control  pulmonary  tuberculosis.  U  the  twenty- 
seeond  generation  has  shown  such  attenuation  and  produced  so  much 
resistance,  then  the  thirtieth  generation,  or  later,  should  give  still 
more  satisfactory  i*esulta 

An  examination  of  the  table  and  accompanying  notes  will  alsoshow 
that  tuberculin,  when  fed  in  very  large  doses  to  supposedly  diseased 
or  to  healthy  p%s^  may  cause  the  death  of  these  animals  by  poison- 
ing. The  amount  necessary  varies  from  twelve  to  twenty  times  the 
quantity  that  would  give  a  reacftion  in  a  tuberculous  cow. 

The  digestion  experiments  referred  to  in  my  report,  in  Bulletin  No.  7, 
Bureau  of  Animal  Industry,  have  shown  that  the  action  of  tubercidin 
upon  diseased  animals  is  not  affected  after  twenty-four  hours  in  a 
hydrochloric-acid  pepsin  solution,  nor  by  warming  w  ith  acetic  acid. 
On  the  other  hand,  in  two  cases  noted,  feeding  the  tuberculin  in  small 
doses,  while  it  did  not  prevent  the  disease,  apparently  retarded  it. 
Possibly  a  combined  feeding  of  tuberculin  and  the  inoculation  with 
the  attenuated  germ  may  be  found  more  useful  than  either  alone. 

The  fact  must  not  be  lost  sight  of  that  the  number  of  bacilli  injected 
into  an  animal  may  cause  great  differences  in  the  length  of  time  of 
the  development  of  the  disease.  There  could  be  no  error  of  this 
sort,  however,  in  the  experiments  recorded,  as  the  emulsion  of  viru- 
lent and  attenuated  cultures  used  for  inoculation  were  prepared  in 
the  same  way,  and  a  larger  quantity  of  the  attenuated  culture  was 
used  than  is  necessary  in  case  of  a  more  virulent  oi\e  to  produce 
death,  in  fire  to  six  weeks. 

What  conclusions  may  be  drawn  from  these  experiments?  We 
have  guinea  pigs  made  apparently  distinctly  immune  to  an  active 
tuberculous  virus  by  the  use  of  an  attenuated  germ.  We  have 
guinea  pigs  in  which  a  single  injection  of  a  small  quantity  of  tuber- 
culin increased^  perhaps,  the  subsequent  immunity  secured  by  injec- 
tion with  the  attenuated  culture.  We  have  other  pigs  the  immunity 
of  which  has  not  been  tested,  it  is  true,  by  an  active  virus,  but  which 
were  inoculated  with  the  attenuated  eulture  many  months  ago,  and 
are  still  well,  and  in  which  an  autopsy  of  other  animals  treated  in 
exactly  the  same  way  and  at  the  same  time  showed  no  signs  of  disease. 

Recently  Viquerat  claims  to  have  been  able  by  means  of  subcuta- 
neous injections  of  the  serum  of  the  ass,  an  animal  naturally  immune 
from  tuberculosis,  to  effect  cures  and  improvement  in  the  disease  in 
man.  Our  attenuated  germ  may  possibly  prove  very  valuable  in 
checking  or  controlling  tuberculosis  in  animals,  especially  cattle. 
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Table  showing  effect  of  attenuated  tubercle  cultures  and 


No.  of  animal. 

Fed  tuberculin. 

Injected    tuber- 
culin. 

InocuUted  with  arti- 
ficial-culture attenu- 
ated tubercle  bacilli. 

Fed  tuberculin. 

Date. 

Amount. 

Date. 

Amount. 

Date. 

Amount  and 
generation. 

Date. 

Amount. 

27 

1894. 

1894. 

1894. 
Jan.  18 

Jan.  18 
Jan.  18 

Jan.  18 
Mar.  30 

Mar.  30 

i  oc.,  eight- 
eenth gen- 
eration. 

do 

1894. 
Mar.  17 

24  cc.... 

28 
29 

30 
116 

U3 

110 
141 

142 

136 

135 
137 

214^ 
216 
133j 
210 

211 
126 

122 
121 

120 

119 
118 

114 

109 

■ 

..^.do 

do 

Feb.  16 

Feb.  15 

Apr.    6 
Mar.   8 

Mar.    8 

6cc 

i  cc.,  seven- 
teenth gen- 
eration. 

do 

'4cc 

9cc  . 

18  cc  . 

May  16 

i  cc.,  twen- 
tieth gen- 
eration. 

28  cc 

12  cc.... 

May  16 

May  16 
May  16 

Twentieth 

generation. 

do 

^  cc,  twen- 
tieth gen- 
eration. 

G  uinea , 

pigs. 

Checks. 

Mar.  24 

I  cc 

July  27 

July  27 
Feb.  19 

Feb.  19 
Feb.  19 

Feb.  19 

Feb.  19 
Feb.  19 

Mar.  30 

Mar.  30 
Mar.  30 
Feb.  28 

July- 

4  cc.,  twenty- 
second  gen- 
eration. 

i  CO.,  nine- 
teenth gen- 
eration- 

do 

i  cc.,  seven- 
teenth gen- 
eration. 

0.2  cc., seven- 
teenth gen- 
eration. 

do 

Apr.   4 

26  00..- 

'"^ 

Apr.   4 

3cc 

i  cc.,  seven- 
teenth gen- 
eration. 

do 

do 

do 

Rabbit..  ..141 



Seventeenth 
generation. 

Twentieth 
generation 
In  the  vein. 

Cow 217 
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Injected  tuber- 
culin. 

Inocula- 
tion 
with 
tubercu- 
lar 
gland. 

Reinocu- 
lated  with 
attenuated 

culture. 

Dead. 

Chloro- 
formed. 

Autopsy. 

Present 

condition. 

(Nov.  28,1894.) 

Date. 

Amount. 

Date. 

Condition. 

1894. 
Peb.l3 

|CC 

1894. 

1894. 

1894. 
Mar.  19 

1894. 

1894. 
Mar.  19 

Feb.  15 

Poisoned 
with   tu- 
berculin; 
no  tuber- 
culosis. 

Mar.  19 

mal. 
do 

June  6 

June  6 
June  6 
Oct.   29 

do 

Well,  fat,  in 

July  29 
July  29 

Oct.  29 

Badly    tu- 
berculous. 

good  condi- 

Do. 

Apr.  11 

Apr.  11 
Oct.     1 

Tuberculin 
poisoning. 

Organs  nor- 
mal. 

July  29 

July  29 
July  29 

July  29 

July  29 
July  29 
July  29 

Oct.     1 

Do. 

Do. 

Sept.  11 

Sept.  11 
Sept.  21 

Sept.  10 

Sept.  11 
Sept.  21 
Sept.  17 

Badly    tu- 
berculous. 

do 

do 

do 

Sept.  17 

Do. 

Do. 

Mar.24 

|cc 

Do. 

Apr.    9 

Apr.   9 

Tuberculin 
poisoning. 

May  16,  ice. 

Do. 

Do. 

Mar.24 

^  cc 

Do. 

Mar.  19 

Oct.  19. 
Killed 
by  rats. 

Mar.  19 
Oct.   19 
Sept.  29 

Organs  nor- 
mal. 

No    tuber- 
culosis. 

do 

Sept.  29 

1 

Do. 

Jnlv27.inn- 

Well. 

twentieth 
genera- 
tion. 

Tested  with 

tuberculin; 
no  reaction 
Nov.    20, 
1894. 
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A  NEW  STAIN  FOR  BAdLLUS  TXTBBRCULOSIS. 

By  Marion  Dorset,  M.  D., 
Biocheniic  Divisvon,  Bureau  ef  Animed  Industry 

The  large  pcreentage  of  fat  present  in  the  bodies  of  tbe  tubercle 
bacilli  wafi  first  noted  by  Hammerseblag.  Subsequently  Dr.  de 
Schweinitz  and  the  writer,  in  the  course  of  a  general  chemieal  study 
of  the  tubercle  bacillus  which  is  being  carried  out  in  this  laboratory 
under  the  directit^n  of  Dr.  de  Schweinitz^  found  that  the  dried  bacilli 
often  contained  as  much  as  40  per  cent  of  ether  soluble  material. 
Reports  upon  some  of  the  results  so  far  obtained  in  the  work  men- 
tioned above  have  already  been  published  by  de  Schweinitz  or  de 
Schweinitz  and  Dorset  in  the  Journal  of  the  American  Chemical 
Society,  1895,  1896,  and  1808;  the  Centralblatt  ftir  Bakteriologie  und 
Parasitenkunde,  and  in  bulletins  of  this  Department. 

In  pursuance  of  a  suggestion  nwwie  in  one  of  these  earlier  publica- 
tions, that  the  large  amount  of  fatty  material  in  the  tubercle  bacilli 
probably  accounted  for  the  difficulty  experienced  iu  staining  the 
bacillus  with  the  ordinary  dyes,  an  effort  was  made  by  the  writer 
more  than  a  year  ago  to-  stain  them  with  some  of  the  ordinary  dyes 
after  the  preparations  had  been  extracted  with  ether  and  alcohol  for 
varying  lengths  of  time.  The  results  obtained,  however,  were  not 
satisfactory.  Shortly  afterwards  my  attention  was  called  to  the  state- 
ment that  Sudan  JJI^  was  a  useful  staiu  for  fat  in  histological  and 
pathological  work,  and  it  was  immediately  tried  upon  preparations  of 
the  tubercle  bacillL  This  dye  is  insoluble  in  water,  soluble,  however, 
in  alcohol  with  a  red  color,  also  in  the  various  essential  oils,  in  chloro- 
form and  xylol.  Fat  once  stained  Avith  this  material  can  be  decolorized 
with  difficulty.  Daddi,*  who  first  suggested  the  use  of  Sudan  III  in 
histological  and  pathological  work,  recommends  that  Miiller's  fluid 
and  glycerine  be  used  in  hardening  and  fixing  the  tissues,  and  that 
absolute  alcohol  should  not  be  used  as  a  dehydrating  agent,  nor 
should  the  specimen  be  cleared  in  the  essential  oils  or  xylol  nor 
mounted  in  Canada  balsam.  After  trying  various  strengths  of  solu- 
tions of  Sudan  III  in  alcohol,  it  has  been  found  that  the  following 
methods  give  the  most  satisfactory  results : 

I.    STAINING   OF  TUBERCLE   BACILLJ  IN  PURE   CULTURES. 

Cover-glass  preparations  were  made  and  fixed  in  the  ordinary 
way  and  then  immersed  for  five  minutes  in  a  saturated  soLution 
of  Sudan  III  80  per  cent  alcohol.     The  excess  of  stain  was  then 

1  Since  the  preparation  of  this  paper  it  has  been  found  that  several  different 
substances  are  on  the  market  under  the  name  of  Sudan  III. 

« Arch.  ital.  di  bid.,  Vol.  XXVI,  p.  143, 1896.  Orig.  paper  in  Giomale  d.  R, 
Ace.  di  medicina  di  Torino,  No.  2, 1896. 


Digitized  by 


Google 


FIFTEENTH  ANNUAL  REPORT.  327 

removed  by  washing  for  five  minutes  in  several  changes  of  70  per  cent 
alcohol.  The  results  obtained  were  very  satisfactory,  and  the  char- 
acteristic api>earance  of  the  tubercle  bacilli  could  be  very  readily 
noted.  The  bacilli  are  stained  somewhat  better  if  left  in  the  Sudan 
III  ten  minutes  and  then  washed  in  the  70  per  cent  alcohoL  The 
germs  are  found  stained  a  bright  red  and  the  beaded  appearance  is 
very  distinct.  Cultures  of  the  bovine  tubercle  bacillus,  and  also  of 
the  tubercle  bacillus  obtained  from  swine,  treated  with  this  dye  were 
not  apparently  so  well  stained  as  in  the  case  of  the  bacillus  of  human 
origin.  These  results  should  be  verified,  however,  and  further  work 
with  these  and  tubercle  bacilli  from  various  sources  is  in  progress. 
The  human  tubercle  bacilli  stained  with  Sudan  III  are  not  decolor- 
ized by  washing  for  two  minutes  with  dilute  1-25  sulphuric,  hydro- 
chloric, or  nitric  acid,  or  ammonia. 

n.  STAINING  OF  PREPARATIONS  FROM  A  GLAND  OF  A  TUBERCULOUS 
GUINEA  PIG,  AND  FROM  SPUTUM  WHICH  HAD  BEEN  PROVED  TO 
CONTAIN  TUBERCLE  BACILLI. 

The  preparations  were  fixed  as  usual  and  immersed  for  ten  minutes 
in  a  saturated  solution  of  Sudan  HI  in  80  per  cent  alcohol.  They 
were  then  washed  from  five  to  ten  minutes  in  70  per  cent  alcohol. 
Upon  examination  the  tubercle  bacilli  were  found  to  be  stained  a  dis- 
tinct red  and  presented  the  characteristic  appearance.  No  other 
bacilli  present  in  the  sputum  had  been  stained  by  the  Sudan  III, 
though  they  were  evident  in  quantity  when  the  preparation  was 
counterstained  with  methylene  blue.  The  tubercle  bacilli  still  retained 
their  characteristic  red  color  and  appearance. 

m.   SECTIONS  OF  A  TUBERCULOUS  LUNG. 

Sections  from  the  lung  of  a  man  who  died  of  bronchial  tuberculosis  ^ 
were  stained  from  five  to  ten  minutes  in  a  concentrated  80  per  cent 
alcoholic  solution  of  Sudan  III  washed  from  five  to  ten  minutes  in 
several  changes  of  70  per  cent  alcohol,  counterstained  with  methylene 
blue,  dehyrated  with  absolute  alcohol,  cleared  with  clove  oil,  and 
mounted  in  Canada  balsam.  In  this  preparation  the  tubercle  bacilli 
were  stained  red  and  could  be  distinctly  seen  lying  in  the  tissue.  The 
material  from  which  the  sections  were  made  was  prepared  in  the  fol- 
lowing way:  Pieces  of  the  lung  were  placed  in  absolute  alcohol  and 
allowed  to  remain  for  a  week,  then  placed  in  a  fresh  lot  of  alcohol, 
and  from  that  passed  through  alcohol  and  ether  into  celloidin  in  the 
usual  way.  The  sections  after  staining  were  also  dehydrated  with 
alcohol,  but  in  spite  of  this  fact  the  tubercle  bacilli  were  well  stained 
by  Sudan  III.     It  is  thus  evident  that  their  staining  properties  are 

'The  material  was  kindly  furnished  by  Dr.  Carroll,  of  the  Army  Medical 
Hosemn. 
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not  influenced  by  the  dehydrating  action  of  the  alcohol.  This  differs 
from  the  method  prescribed  by  Daddi  in  staining  sections  for  fat,  as 
he  recommends  that  care  should  be  tAken  not  to  dehydrate  with  alco- 
hol or  clear,  with  clove  oil.  Possibly  the  fatty  material  in  the  bodies 
of  the  tubercle  bacilli  is  not  as  soluble  as  that  deposited  in  the  tissues. 
It  should  be  noted,  however,  that  preparations  stained  with  Sudan  III 
and  mounted  in  Canada  balsam  did  not  retain  a  bright  color  after  a 
month's  time. 

To  demonstrate  further  that  Sudan  III  is  apparently  a  selective 
stain  for  tubercle  bacilli,  I  endeavored  to  stain  the  numerous  varieties 
of  bacteria  found  in  decomposing  sputa,  pure  cultures  of  hog  cholera, 
glanders,  typhoid,  anthrax,  symptomatic  anthrax,  diphtheria,  and 
prodigioaus  bacilli,  the  spirilla  of  Asiatic  cholera,  and  the  Staphylo- 
coccus pyogenes  aurusy  with  negative  results.  Preparations  of  the 
smegma  bacilli  were  also  made,  but  did  not  stain  with  Sudan  III, 
although  they  were  stained  with  carbol-fuchsin  according  to  the 
ordinary  method.  In  a  mixed  preparation  of  tubercle  and  smegma 
bacilli  stained  with  Sudan  III  and  well  washed  with  70  per  cent 
alcohol,  the  tubercle  bacilli  appeared  characteristic,  while  the  smegma 
bacilli  remained  unstained,  although  this  same  preparation,  when 
subsequently  stained  with  carbol-fuchsin,  showed  smegma  bacilli 
present  in  abundance.  It  would  appear  from  the  results  so  far 
obtained  that  Sudan  III  may  be  considered  as  a  selective  stain  for  the 
tubercle  bacillus,  and  that  this  selective  action  is  due  to  the  large 
amount  of  fatty  material  present  in  the  body  of  the  germ.  When 
staine<l  with  Sudan  III  the  characteristic  beaded  api)earance  of  the 
tubercle  bacilli  is  very  distinct,  and,  as  has  been  suggested,  this  beaded 
appearance  i^^  the  staining  is  probably  due  to  the  droplets  of  fatty 
substance  present  in  the  body  of  the  germ.  Although  smegma  bacilli 
stain  very  readily  with  carbol-fuchsin,  similarly  to  the  tubercle  bacilli, 
the  fact  that  the  smegma  bacilli  do  not  stain  with  Sudan  HI  would 
indicate  that  their  cell  substance  is  very  different  from  that  of  the 
tubercle  bacilli. 

The  practical  value  of  Sudan  III  as  a  stain  for  tubercle  bacilli  will 
be  recognized  where  a  rapid  method  is  desired  for  staining  the  organism 
in  tissues,  and  for  the  purpose  of  differentiating  without  trouble 
between  smegma  and  tubercle  bacilli  in  cases,  as  in  urinary  sediments, 
where  the  smegma  bacilli  might  be  present,  and  throw  some  doubt 
upon  a  positive  itientification  of  the  tubercle  bacilli  by  the  ordinary 
method  of  staining.  The  method  takes  about  the  same  length  of  time 
as  the  carbol-fuchsin  method  for  cover-glass  preparations,  but  as  the 
stain  is  apparently  a  selective  one  for  tubercle  bacilli  it  appears  to  be 
well  adapted  for  routine  work. 
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ASTHENIA  (GOING  LIGHT)  IN  FOWLS.^ 

By  Charles  F.  Dawson,  M.  D.,  D.  V.  S., 
Veterinary  Inspector,  Bureau  of  Animal  Industry. 

In  January,  1898,  two  fowls  were  brought  to  the  laboratory  of  the 
Bureau  by  Mr.  Smith,  of  Hyattsville,  Md.,  who  requested  an  investiga- 
tion of  the  disease  from  which  they  were  suffering. 

CLINICAL   HISTORY. 

The  most  noticeable  departure  from  the  normal  condition  in  the 
fowls  was  their  extreme  emaciation.  Their  appetite  was  voracious. 
There  was  no  evidence  of  an  existing  diarrhea;  indeed,  a  slight  con- 
stipation seemed  to  exist.  There  was  no  increase  of  temperature,  and 
the  comb  and  wattles  were  slightly  paler  than  is  usually  found.  Mr. 
Smith  had  350  fowls,  30  of  which  had  died  and  100  of  which  were  sick. 
The  disease  was  a  chronic  one,  lasting  about  three  months  before  a 
fatal  issue.  The  fowls  were  well  cared  for,  the  house  in  which  they 
were  kept  at  night  being  so  built  as  to  be  free  from  drafts.  Their  diet 
consisted  of  a  morning  meal  of  bran  mash  made  of  six  parts  bran  and 
four  of  middlings  and  two  of  Bradley's  meat  meal,  with  Sheridan's 
C.  P.  and  a  little  charcoal.  They  had  plenty  of  small  gravel  and 
crushed  oyster  shells.  At  night  corn,  wheat,  and  oats  were  fed.  None 
of  Mr.  Smith's  neighbors  had  the  disease  in  their  flocks,  although  they 
were  only  75  yards  away.  The  adult  male  Brahma  variety  seemed 
most  susceptible  to  the  disease,  Mr.  Smith  having  lost  15  roosters. 
He  had  never  noticed  any  diarrhea.  The  disease  made  itself  known 
only  through  loss  of  flesh,  and  some  of  Mr.  Smith's  neighbors  called 
it  "going  light";  others  said  it  was  a  new  disease  to  them.  Damp 
weather  seemed  to  increase  the  symptoms.  Although  the  sick  fowls 
had  mingled  with  swine  and  the  dead  ones  had  been  eaten  by  them, 
no  disease  resulted  in  swine  or  other  animals.  Mr.  Smith  tried 
careful  nursing  in  six  cases,  and  they  all  seemed  to  recover. 

POSTMORTEM  APPEARANCES. 

Postmortem  examination  revealed  an  extreme  emaciation  of  the 
muscular  system  and  viscera,  with  almost  complete  absence  of  fat. 
The  crop  and  gizzard  appeared  normal  and  well  filled  with  food 
material.  The  duodenum  was  the  only  organ  noticeably  affected. 
Here  there  was  a  reddening  of  the  walls  and  the  contents  were  mucoid 
in  appearance. 

'  Since  this  manuscript  was  prepared  another  outbreak  of  disease  in  fowls  has 
been  investigated  by  Miss  Louise  Tayler,  assistant  in  the  Pathological  Laboratory. 
The  disease  was  proved  by  animal  inoculations  and  other  bacteriological  experi- 
mentation to  be  identical  with  the  one  described  in  this  article. — G.  F.  D. 
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ETIOLOGY. 


As  the  duodenal  catarrh  was  the  only  noticeable  departure  from 
normal,  it  was  supposed  the  fowls  were  suffering  from  a  bacterial 
intestinal  affection.  Inoculations  into  various  culture  media  from  the 
various  organs  gave  no  development.  A  culture  carefully  made  from 
the  duodenal  contents,  however,  develoi)ed  a  single  species  of 
bacterium.  A  portion  of  the  duodenal  contents  was  mixed  with 
sterile  normal  salt  solution  and  injectM  subcutaneously  into  a  guinea 
pig,  with  t<he  result  that  the  animal  died  in  the  course  of  twenty-four 
hours.  Post-mortem  examination  on  this  guinea  pig  showed  an 
extremely  edematous  and  necrotic  condition  of  the  subcutaneous  and 
muscular  tissues  of  the  ventral  aspect  of  the  body,  simulating  malig- 
nant edema.  The  germ  was  demonstrated  in  the  liver,  local  lesion, 
spleen,  abdominal  exudate,  heart  blood,  and  lungs;  none  were  found 
in  the  kidneys.  Bacteriological  comparison  of  the  bacterium  found 
in  the  edematous  fluid  and  muscular  tissue  with  the  culture  made 
from  the  duodenal  contents  of  the  fowl  showed  the  two  germs  to  be 
identical.  Rabbits  were  inoculated  subcutaneously  and  fed  with 
cultures  of  the  organism  without  fatal  result  or  the  production  of  any 
illness.  If,  however,  a  i  cc.  of  bouillon  culture  of  the  germ  be  injected 
into  rabbits  intra-abdominally,  the  animals  will  die  inside  of  twenty- 
four  hours.  As  lesions  a  severe  duodenitis  and  an  inflammation  of 
the  omentum  will  be  noticed.  'From  the  wall  of  the  duodenum  and  its 
contents  and  from  the  liver  the  germ  may  be  found  in  large  num- 
bers. Experiments  upon  chickens  in  which  cultures  of  the  germ, 
both  in  artificial  media  and  in  the  organs  of  animals  dead  from  disease, 
have  failed  to  produce  any  other  symptoms  than  a  slight  transient 
indisposition.  Chickens  have  been  inoculated  intra-abdominally, 
subcutaneously,  and  intravenously  without  result.  In  one  case  15 
cc.  of  a  liquid  culture  was  introduced  by  catheter  directly  into  the 
gizzard.     Pigeons,  mice,  and  rats  were  also  refractory. 

Although  the  required  postulates  have  not  been  fulfilled,  I  am 
inclined  to  believe  that  the  bacterium  described  below  is  the  cause  of 
this  disease  in  chickens.  I  am  also  inclined  to  regard  the  organism 
as  a  heretofore  undescribed  variety  of  the  colon  species.  It  differs 
materially  from  the  organisms  found  in  similar  situations  by  Klein 
and  by  Lucet. 

BACTERIOLOGY  OF  THE  DISEASE. 
BACTERIUM   ASTHENL£. 

Morphology. — A  bacterium  with  blunt  ends,  varying  in  size  accord- 
ing to  the  medium  on  which  it  is  grown,  from  1  micron  to  H  microns 
long  and  nearly  i  micron  wide,  and  often  occurring  in  pairs.  It  does 
not  stain  in  acid  or  alkaline  methylene  blue,  carbol  fuchsln,  or  in 
any  alcoholic  solutions  of  the  various  stains.     It  stains  well  in  aque- 
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oo»  solutioiis  of  f  nehsin,  methylene  blue,  Bismarck  brown,  night  blue, 
and  Gram's  stain. 

Biology. — An  aerobic  and  facultati\'e  anaerobic  bacterium. 

Acid  houiRon. — ^In  this  medium  (pei)tonized  beef  broth  not  alkalin- 
ized)  the  or^nism  flourishes  well,  causing  a  dense  turbidity  with  a 
floating  pellicle  and  a  ring  of  deimsit*  around  the  tube  at  the  level  of 
the  liquid.  The  fluid  has  a  putrefactive  odor  and  is  of  a  yellowish 
green  color.     On  the  third  day  considerable  white  deposit  occurs. 

Alkaline  bouillon. — The  culture  is  densely  turbid  the  first  day  and 
a  ring  of  dejKJsit  which  is  easily  broken  is  noted  at  the  surface  of  the 
liquid.  The  odor  is  putrefactive,  resembling  that  in  cultures  of 
liie  swine  plague  organism.     The  reaction  is  slightly  acid. 

Qtucose  bouillon. — In  1  per  cent  solutions  of  this  medium  fermen- 
tation begins  the  first  -day  and  is  completed  in  three  days.  The 
reaction  becomes  highly  acid.  Growth  takes  place  throughout  the 
fermentation  tube.  The  odor  is  slightly  sour.  There  is  a  slight 
surface  deposit  and  the  neck  of  the  tube  contains  a  whitish  material. 
Total  quantity  of  gas  produced  is  50  cm.  By  the  addition  of  sodic 
hydrate  to  absorb  the  carbon  dioxide,  the  gas  formula  reads — ^hydrogen, 

XT 

three  parts;  carbon  dioxide,  two  parts,  or  ~— -  =  3/2. 

Sacehcerose  bouillon. — Reaction  becomes  quite  acid  and  other 
appearances  similar  to  the  glucose  tubes,  except  in  the  amount  of 
gas  produced.     Total  amount  of  gas  produced  was  G  cm.;   the  gas 

formula  was  ^^^^  =  2/1. 

Lactose  bouillon. — In  this  medium  there  were  no  remarkable  differ- 
eftces  from  the  other  two  sugar  solutions,  except  that  35  cm.  was  the 
total  amotint  of  gas  produced.     Of  this  two  parts  were  hydrogen  and 

one  part  was  carbon  dioxide,  making  the  gas  formula  j~^  =-  2/1. 

CO2 

MUk, — ^This  is  firmly  coagulated  inside  of  {wenty-four  hours.  The 
whey  is  i)erfectly  clear,  highly  acid,  and  odorless. 

Oelcdme  stick  cultures. — At  75°  to  80°  F.  growth  occurs  both  on  the 
aurfaee  and  along  the  track  of  the  needle.  Around  the  place  of 
entrance  is  a  spreading,  brownish,  deeply  dentated  growth,  the  whole 
snrrooBded  l^  a  delicate,  peripheral,  concentric  growth  seen  only  with 
magnifying  glass.  Growth  appears  like  an  anthrax  colony,  but  is  no<} 
so  luxuriant.  There  were  no* annular  markings.  Along  the  track  of 
the  needle  growth  appears  as  small,  yellowish,  discrete,  closely  packed 
colonies* 

Odatine  plate  ctMwres. — in  twenty-four  hours  at  ZS""  to  80"*  F. 
colonies  1^  millimeters  in  diameter,  with  no  annular  markings  or 
"overflow"  border,  appear.  The  border  of  colony  is  indicated  by 
bright  edge,  showing  it  to  be  raised  on  a  level  with  the  rest  of  the 
cokmj,  or  is  preeii^tous.    There  is  a  papillated  center  surrounded  by 
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a  yellowish  material.  The  rest  of  the  colony  contained  clouded  areas 
of  irregular  shape.  The  submerged  colonies  are  yellowish  and  have 
irregularly  lobulated  margins  with  well-defined  edges. 

Agar  slants, — A  luxuriant  white  opaque  growth,  with  slightly  wavy 
margins,  occurs  along  the  line  of  stroke,  attaining  its  maximum  in 
twenty-four  houra. 

Potato, — On  this  medium  in  three  days  there  occurs  a  yellowish, 
creamy  growth,  spreading  around  the  base  of  the  potato  cylinder. 
Along  the  line  of  inoculation  gas-containing  blisters  indicate  its  prop- 
erty of  fermenting  starch.  Some  of  these  have  burst,  causing  crater- 
like  depressions  in  the  growth.    The  odor  is  pungent  and  disagreeable. 

Effect  of  disinfectants, — Carbolic  acid  in  solutions  of  ^  i)er  cent  does 
not  kill  the  germ  when  immersed  in  it  for  five  minutes.  A  1  per  cent 
carbolic  acid  solution  kills  it  in  fiy^  minutes.  Aqua  calcis  does  not 
kill  it  in  forty-eight  hours.  Formaldehyde  gas,  generated  by  volatili- 
zation of  1  gram  of  paraform  inside  an  inverted  gallon  bell  jar,  kills 
the  organism  when  the  culture  tube,  containing  10  cc.  and  not 
plugged,  is  placed  inside  the  bell  jar. 

Maximum  temperature  at  which  the  organism,  will  vegetaJ^. — Bou- 
illon tubes  inoculated  with  the  organism  and  placed  in  an  incubator  at 
55°  C.  showed  no  growth.  Subsequent  inoculations  from  these  tube« 
into  tubes  kept  at  37°  C.  showed  the  germ  still  viable.  When  similar 
tubes  were  kept  overnight  in  an  incubator  at  49°  C,  growth  took 
place. 

Minimum  temperature, — Inoculated  tubes  kept  in  an  ice  chest  at 
50°  F.  showed  a  slight  clouding  in  three  days.  No  growth  occurred 
at  40°  F. 

Temperature  at  which  the  organism  is  killed, — Exposures  of  cul- 
tures of  the  germ  in  thin-walled  narrow  tubes  deeply  immersed  in 
water  showed  the  germ  to  be  killed  at  between  57°  and  60°  C. 

Freezing, — Inoculations  from  bouillon  cultures  kept  frozen  in  freez- 
ing mixture  for  twenly-f our  hours  into  fresh  tubes  of  bouillon  showed 
that  the  germ  retained  its  vitality. 

Desiccation, — Sterilized  tubes  were  smeared  on  the  inside  with  a 
loop  of  a  bouillon  culture  and  placed  in  incubator  at  37°  C.  over- 
night to  dry.  They  were  then  placed  in  a  window  under  the  influ- 
ence of  drying  and  diffuse  sunlight.  After  twelve  days  of  such 
treatment  development  took  place  upon  the  addition  of  sterilized 
broth. 

REMARKS. 

Among  the  peculiarities  of  this  organism  are  the  wide  t3mperature 
limits  in  which  it  will  vegetate — from  50°  to  120°  F.  Freezing  for 
twenty-four  hours  does  not  kill  it.  Limewater  does  not  kill  it  in 
forty-eight  hours.  Two  weeks'  drying  in  diffuse  sunlight  does  not  kill 
it.  It  ferments  at  least  three  of  the  sugars,  and  potato  starch.  It 
takes  Gram's  stain,  but  not  alcoholic  solutions  of  the  various  stains. 
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It  was  found  in  pure  culture  in  the  duodenal  contents  of  chickens  in 
an  asthenic  condition.  It  is  pathogenic  for  guinea  pigs  and  rabbits. 
The  material  obtained  did  not  contain  the  germ  with  sufficient  viru- 
lence to  cause  the  disease  in  fowls. 

Tests  made  for  the  presence  of  indol  and  phenol  were  negative  in 
results.  The  distillate  of  liquid  cultures  has  a  strong  odor  of  marsh 
gas. 

TREATMENT. 

This  disease  is  one  in  which  the  vitality  is  being  sapped  by  the  mul- 
tiplication of  a  parasitic  bacterium  in  that  part  of  the  alimentary 
canal  where  the  digestive  process  is  most  active  and  important.  The 
food  constituents  elaborated  and  intended  for  absorption  here  are 
probably  appropriated  or  decomposed  by  the  parasite,  and  the  star- 
vation of  the  fowl,  shown  by  the  extreme  emaciation,  is  thus  slowly 
accomplished.  In  addition  an  inflammatory  process  is  set  up  by  the 
bacterium,  which  also  interferes  with  the  absorption  process.  There- 
fore the  indications  for  the  treatment  are,  first,  the  removal  of  the 
causative  element — the  bacterium — and  the  renewal  of  the  lost  vitality 
by  medicinal  tonics,  easily  digested  foods,  and  careful  housing. 

As  medicinal  agents  for  the  removal  of  the  cause  by  purgation,  cas- 
tor oil  in  two-teasi>oonful  doses,  or  calomel  in  oft-repeated  ^grain 
doses  may  be  tried.  Purgation  should  be  followed  by  a  stimulating 
tonic.  Dr.  Salmon  recommends  the  following  tonic  in  similar  affec- 
tions: Powdered  fennel,  anise,  coriander  seed,  cinchona,  each  30 
grains;  powdered  gentian  and  ginger,  of  each  1  dram;  powdered  sul- 
phate of  iron,  15  grains.  Mix.  Add  from  2  to  4  grains  of  this  mix- 
ture for  each  fowl  to  the  food  twice  a  day. 
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PLATE  Vm. 

BACTERIUM  ASTHENLS. 

Fig.  1.  From  a  24-hocir-oId  growth  on  potato. 

X  3,000  diameters. 
2.  From  a  24-hotir-old  growth  in  bouillon. 

X  S,000  diameters. 
8.  From  a  24-honr-old  growth  on  agar-agar. 

X  3,000  diameters. 

4.  From  a  24-hoiar-old  growth  on  gelatine. 

X  8,000  diameters. 

5.  From  local  lesion  in  guinea  pig. 

X  3,000  diameters. 
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LABOBATOBY  HETH0D8  FOB  THE  DIAGNOSIS  OF  €EB- 
TAIN  HICBOOBOANISHAL  DISEASES. 

By  Chaslbs  F.  Dawson,  M.  D.,  D.  V.  S., 
Veterinarp  Insptctor^  Burectu  of  Animai  Industry, 

The  diseases  here  described  have  been  placed  according  to  the  range 
of  their  occurrence  in  the  lower  animals;  for  instance,  anthrax, 
malignant  edema,  and  rabies  may  be  found  in  most  of  the  lower 
animals.  Actinomycosis,  Texas  fever,  tuberculosis,  and  blackleg  are 
oftenest  found  in  cattle — ^Texas  fever  and  blackleg  being  two  diseases 
peculiar  to  cattle.  Tetanus  and  glanders,  while  they  occur  in  other 
animals,  are  found  oftenest  in  the  horse.  Ilog  cholera  and  swine 
plague,  as  their  names  indicate,  are  peculiar  to  swine.  Entero- 
hepatitis,  infectious  leukaemia,  chicken  cholera,  and  roup  are  fowl 
diseases.  The  nodular  diseases  in  fowls  and  sheep  are  included 
because  of  their  resemblance  to  tuberculosis. 

ANTHRAX. 

Anthrax  is  probably  the  best  known  bacterial  disease,  because  it 
was  one  of  the  first  to  be  recognized  as  such.  It  received  a  great  deal 
of  attention  in  the  early  days  of  bacteriological  research.  It  is  one  of 
the  few  bacterial  diseases  where  a  diagnosis  can  be  made  with  tolerable 
certainty  with  the  aid  of  a  microscope  alone.  In  an  outbreak  of  this 
disease  there  will,  in  all  probability,  be  a  history  of  very  sudden 
deaths,  and  its  existence  in  more  than  one  kind  of  animal.  To  make 
a  diagnosis,  take  a  bit  of  the  spleen,  blood,  or  liver  of  an  animal 
recently  dead,  and  smear  it  on  a  cover-glass.  Allow  it  to  dry,  and 
pass  the  cover-glass  with  the  smeared  side  up  through  the  flame  of  a 
Bansen  burner  three  times,  occupying  one  second  each  time.  Now 
add,  with  a  medicine  dropper,  a  small  quantity  of  Loeffler's  alkaline 
methyline  blue  as  a  stain.  The  formula  for  this  solution  is  as  follows: 
To  30  parts  of  a  saturated  alcoholic  solution  of  methylene  blue,  add 
100  parts  of  a  solution  of  potassium  hydrate  (1-10,000).  Allow  the 
stain  to  remain  on  the  cover-glass  for  a  minute.  Wash  off  carefully 
in  clear  water.  Lay  the  cover-glass,  stained  side  up,  between  two 
pieees  of  filter  paper  and  press  to  absorb  the  water.  When  i)erfectly 
dry,  mount  in  balsam.  If  anthrax  bacteria  are  present  they  can  readily 
be  seen,  stained  blue,  under  a  microscope  magnifying  five  hundred 
diameters.  The  bacteria  will  appear  as  rods  with  square  ends,  never 
blunt  or  round.  They  will  also  be  seen  in  chains,  containing  a  dozen 
or  less  oeUs  with  square  ends  in  apx>osition.  Spores  are  not  found  in 
the  germ  in  fresh  tissue.  These  appear  very  early  in  liquid  cultures, 
ooeur  about  the  middle  of  the  cell,  and  do  not  cause  any  bulging. 
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With  lenses  of  good  definition,  the  ends  of  the  stained  rods  frequently 
appear  slightly  concave.  When  the  bacterium  is  sown  in  bouillon  a 
profuse  growth  consisting  of  flocculi  occurs  in  twenty- four  hours  slightly 
below  the  surface.  If  shaken  the  flocculi  break  up  and  fall  to  the 
bottom.  A  cover-glass  preparation  from  the  culture  will  show  the 
germs  arranged  in  bundles  of  long  chains.  The  germ  of  anthrax 
measures  from  1  to  1.25  microns  in  breadth,  and  from  5  to  20  microns 
in  length.  In  gelatine  stab  cultures  a  fir-tree  growth  occurs  along  the 
line  of  puncture  in  a  day  or  two,  with  saucer-shaped  liquefaction  of 
the  surface.     The  organism  is  nonmotile. 

An  organism  appearing  in  the  blood  of  animals  that  have  died 
suddenly,  and  answering  the  description  above  given,  may  with 
tolerable  certainty  be  called  the  bacterium  of  anthrax.  The  bacillus 
of  malignant  edema  may  be  mistaken  for  it;  but  here  it  must  be 
remembered  that  while  this  bacillus  may  be  found  in  chains  with 
opposing  ends  square,  the  terminal  cell  will  be  found  to  be  round  on 
the  free  end.  This  germ  is,  moreover,  anaerobic  and  is  not  found  in 
the  blood  for  sometime  after  death,  while  the  anthrax  bacterium  is 
aerobic  and  thrives  best  where  it  can  obtain  a  good  supply  of  oxygen. 
This  it  can  do  in  the  circulating  blood. 

Another  method  of  diagnosing  the  affection  is  by  animal  inocula- 
tion. Anthrax  material  will  produce  the  disease  in  mice,  guinea  pigs, 
and  rabbits;  the  degree  of  susceptibility  in  these  animals  being  in  the 
order  in  which  the  animals  are  named.  The  younger  the  animal,  the 
greater  is  the  degree  of  susceptibility.  If  such  an  organism  is  found 
in  the  blood  or  other  organs  of  these  animals  after  inoculation  with  a 
suspected  tissue,  it  may  safely  be  called  anthrax^  as  there  is  no 
known  pathogenic  bacterium  having  a  similar  morphology.  Dogs 
are  immune  from  the  disease.  To  test  a  suspected  tissue  by  means  of 
animal  inoculation,  grind  up  in  a  sterile  mortar  with  salt  solution  of 
0.6  per  cent  strength,  or  in  neutral  bouillon,  a  piece  of  the  suspected 
tissue.  Allow  the  undissolved  tissue  to  subside,  and  inject  a  young 
guinea  pig,  mouse,  or  rabbit  subcutaneously  with  i  cc.  of  the  extract 
thus  made.  If  the  material  is  fresh  and  from  an  animal  recently 
dead,  the  inoculated  animal  should  die  in  a  day  or  two.  The  bac- 
terium may  be  found  in  abundance  in  the  blood,  spleen,  or  liver; 
or,  cultures  may  be  made  in  bouillon  from  the  original  material, 
incubated  at  37°  C.  to  38°  C,  and  from  0.3  to  0.5  cc.  injected  subcu- 
taneously into  animals.  The  germ  can  then  be  identified  in  the  same 
manner  as  given  above.     (PL  IX,  fig.  1.) 

MALIGNANT   EDEMA. 

Although  this  organism  may  affect  several  species,  cases  of  the 
disease  are  comparatively  rare,  and  it  occurs  only  when  large  sur- 
faces are  exx)osed  to  infection. 

The  germ  is  an  anaerobic  organism  3  microns  long  and  1  broad, 
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exists  in  all  climates,  and  will  withstand  almost  any  ordinary  physical 
condition.  Its  home  is  in  the  soil,  and  it  perpetuates  its  species  by 
reverting  to  the  spore  stage  when  conditions  for  its  multiplication 
become  adverse.  It  can  be  differentiated  from  anthrax  by  the  fact 
that  it  causes  a  local  disease,  and  is  not  found  in  the  blood  during 
life  or  just  after  death.  Nor  will  the  spleen  or  other  internal  organs 
be  noticeably  affected.  It  is  said  to  be  a  motile  organism,  but  the 
writer  has  never  observed  motility  in  artificial  cultures.  The  spore 
may  be  seen  in  the  center  or  slightly  to  one  end  of  the  rod,  where  it 
causes  a  slight  enlargement.  It  may  be  observ^ed  in  chains,  and  the 
opposing  ends  will  be  square,  resembling  the  bacterium  of  anthrax. 
The  terminal  cell  of  the  chain,  however,  will  always  be  found  rounded 
on  the  free  end,  never  square.  This  at  once  differentiates  it  from  the 
bacterium  of  anthrax.  It  greatly  resembles  the  bacillus  of  blackleg, 
but  it  can  be  easily  differentiated  from  the  latter  by  animal  inocula- 
tion. Guinea  pigs  are  susceptible  to  malignant  edema  as  well  as  to 
blackleg.  Rabbits,  however,  do  not  die  when  inoculated  with  the 
blackleg  organism,  while  they  are  very  susceptible  to  malignant 
edema.  In  testing  a  tissue  for  the  presence  of  this  bacillus  by  means 
of  animal  inoculation,  proceed  in  the  same  manner  as  described  in 
the  paragraph  on  anthrax,  with  the  following  changes.  As  the 
organism  will  not  grow  in  the  presence  of  oxygen,  it  is  better  to  inject 
the  material,  or  culture,  deeply  into  the  muscles  of  the  gluteal  region 
of  a  rabbit  or  guinea  pig.  If  an  attempt  is  made  to  use  cultures  for 
inoculation,  they  must  be  made  in  an  anaerobic  apparatus.  For  this 
purpose  a  fermentation  tube  having  one  end  filled  with  neutral  bou- 
illon, and  completely  freed  from  oxygen  by  three  consecutive  boilings, 
is  recommended.  From  0.2  to  0.3  cc.  drawn  from  the  bottom  of  such  a 
culture  should  kill  a  rabbit  or  guinea  pig  inside  of  twenty-four  hours. 
The  bacillus  can  be  obtained  in  pure  cultures  from  the  liver  or  spleen 
a  few  lioui*s  after  death.  In  cover-glass  preparations  made  from  the 
edematous  fluid  of  the  local  lesion  of  an  animal  recently  dead,  the 
organism  is  rarely  found  spore-bearing,  as  is  the  case  with  the  black- 
leg organism.  In  cultures,  however,  this  organism  soon  reverts  to 
the  spore-bearing  stage. 

In  the  inoculated  animal  there  will  be  found,  as  lesions  of  the  dis- 
ease, extensive  edema  of  the  subcutaneous  tissues.  The  affected 
muscles  will  be  found  gangrenous  and  very  friable.  The  liquid 
poured  out  into  the  tissues  will  be  of  a  sero-sanguinous  nature,  and 
has  a  disagreeable  odor.  The  internal  organs  will  not  be  noticeably 
affecte<l.     (PI.  IX,  figs.  2  a,nd  3.) 

RABIES   (hydrophobia). 

Tills  disease  is  possibly  more  widely  spread  than  we  acknowledge 
at  present.  Like  anthrax  and  malignant  edema,  but  to  a  greater 
extent,  it  affects  many  species.  Man  and  the  farm  animals  usually 
become  infected  from  dog  bites. 
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Although  no'  bacterium  has  yet  been  isolated  and  proven  to  be  the 
cause  of  the  disease,  it  is  assumed  that  it  is  of  bacterial  origin.  That 
it  is  an  inoculable  disease  is  shown  by  the  method  of  diagnosis,  which 
is  as  follows:.  A  pea-sized  piece  of  the  base  of  the  brain  or  medulla- 
oblongata  of  the  suspected  animal  is  obtained  under  the  strictest 
aseptic  precautions.  This  is  ground  up  in  a  sterile  mortar  with  sterile 
water.  A  few  drops  of  this  emulsion  is  injected  by  means  of  an  ordi- 
nary hypodenpatic  syringe  beneath  the  dura-mater  of  a  rabbit  which 
has  been  caref  ull}^  trephined.  Usually  two  or  three  rabbits  are  used. 
The  wounds  are  carefully  closed  and  the  rabbits  are  kept  under  obser- 
vation. If  the  case  was  one  of  rabies,  it  will  be  noticed  on  the  twelfth 
day  or  thereabouts  that  the  rabbits  become  unusually  excitable.  This 
may  Inst  one,  two,  or  three  days,  during  which  time  convulsions  gen- 
erally occur.  They  then  pass  into  a  stage  of  paralysis,  in  which  the 
posterior  extremities  are  first  affected,  and  die  in  a  day  or  two.  In 
rare  cases  the  disease  may  not  show  in  rabbits  for  a  month.  Recently, 
guinea  pigs,  which  are  said  to  be  more  susceptible  to  the  rabies  virus, 
have  been  used.  In  these  animals  the  disease  is  said  to  develop  in 
alK)nt  a  week.  Attention  is  called  to  the  fact  that  rabbits  develop 
the  paralytic,  while  guinea  pigs  develop  the  furious,  form  of  the  dis- 
ease. When  it  is  impracticable  to  perform  the  operation  of  trephin- 
ing, the  \irus  may  be  injected  into  the  anterior  chamber  of  the  eye  of 
the  rabbit  or  guinea  pig,  care  being  taken  to  wound  the  iris  to  promote 
absorption.  Of  the  several  different  methods  of  inoculation  for  this 
disease  the  subdural  in  rabbits  has,  in  the  exi)erience  of  the  writer, 
been  found  the  only  reliable  one. 

ACTINOMYCOSIS. 

Tlie  disease  is  primarily  a  local  one  in  cattle,  but  may  occur  in  man 
and  other  animals.  It  occurs  extensively  in  the  cattle-raising  States, 
as  is  indicated  by  the  number  of  cases  noticed  in  the  large  stock 
yards.  It  is  due  to  a  fungus,  the  actinomyces,  or  ray  fungus.  Infec- 
tion takes  place  through  an  abrasion  of  the  mucous  membrane  of  the 
mouth  or  through  a  carious  tooth.  The  fungus  then  grows,  pene- 
trates any  tissue  with  which  it  may  come  in  contact,  and  forms  large 
tumors,  usually  in  the  upper  jaw,  which  finally  suppurate.  The  dis- 
ease may  affect  any  organ. 

The  diagnosis  can  be  made  with  a  microscope,  magnifying  two 
or  three  hundred  diameters  by  taking  one  of  the  little  yellowish 
granular  bodies  of  about  one-fifth  inch  diameter,  found  very 
plentifully  in  the  tumor  mass,  and  slightly  compressing  it  under 
a  cover-class,  with  or  without  glycerine  as  a  mounting  medium.  If 
the  fungus  is  present  it  will  be  seen  as  a  mass  of  little  rays  projecting 
froDi  a  center,  or  of  a  rosette  shape.  The  rays  will  appear  clubbed 
at  the  peripheral  ends.  In  some  preparations,  owing  to  the  presence 
of  detritus,  the  fungus  may  be  ill  defined.     Washing  in  caustic  potash 
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solatiou  or  acetic  acid  previous  to  mounting  will  usually  clear  it 
ftway.  The  fungus  may  also  be  stained,  if  it  is  not  visible  without 
it,  by  Gram's  stain.  The  formula  for  this  stain  and  its  mode  of 
application  is  as  follows:  (1)  Flatten  out  one  of  the  small  granules 
upon  a  cover-glass  sufl&ciently  to  render  it  transparent,  after  having 
washed  away  all  detritus.  Fix  by  heat,  immerse  in  a  hot  filtered 
solution  of  aniline  water  gentian  violet  from  two  to  three  minutes. 
(The  aniline  water  gentian  violet  is  made  by  dissolving  a  few  drops  of 
aniline  oil  in  water,  filtering  off  the  excess  of  oil,  and  adding  a  few 
drops  of  a  concentrated  solution  of  gentian  violet. )  (2)  Carry  directly 
into  Gram's  solution  of  iodide  of  potassium,  and  allow  it  to  remain 
from  one  to  three  minutes.  (This  solution  consists  of  1  part  iodide, 
1  iMirt  potassium  iodide,  2  parts  in  300  parts  of  distilled  water.)  (3) 
Wash  in  alcohol,  60  per  cent,  until  a  light-brown  shade  remains. 
(4)  Remove  the  alcohol  by  washing  in  water.  (5)  Place  in  eosin, 
picro-carmine  or  Bismarck  brown  for  contrast  stain.  The  fungus^ will 
appear  stained  blue,  and  all  else  red  or  brown,  according  to  the  con- 
trast stain  employed. 

Attempts  to  inoculate  animals  or  make  cultures  as  a  means  of 
diagnosis  often  result  in  failures,  and  is  a  sui>erfluous  procedure  for 
the  purpose  of  diagnosis.  Upon  giycerine-agar  a  yellowish  growth  is 
obtained  in  successful  cultures,  consisting  of  mycelia — the  club- 
shaped  or  conical  rays  which  are  supposed  to  be  the  spore-bearing 
organs,  jiot  forming.     (PI.  X,  fig.  5.) 

TEXAS   FEVER. 

This  is  a  blood  disease  and  exists  only  in  cattle,  so  far  as  is  known. 
The  cause  of  it  remained  in  doubt  for  a  long  time,  owing  to  the  many 
contradictory  conditions  surrounding  the  outbreaks.  Dr.  Theobald 
Smith,  on  October  23,  1889,  read  a  paper  before  the  American  Public 
Health  Association,  describing  an  intra-corpuscular  body,  a  parasitic* 
protozoan,  which  he  had  discovered,  shown  to  be  the  cause  of  the 
disease,  and  named  Pyrosoraa  higeminum. 

In  cases  of  the  disease,  the  animal  will  have  continuous  high  fever 
of  106°F.  or  more  from  four  to  fifteen  days;  afterwards  a  general 
weakness  sets  in,  and  this  is  followed*  in  a  few  days  by  death.  In  the 
later  stage  of  the  disease  the  urine  becomes  highly  colored  with 
haemoglobin,  indicating  a  frightful  loss  of  red  blood  cells.  This 
amounts  to  a  decline,  in  some  cases,  to  one  million  to  the  cubic 
miinmeter  of  blood;  whereas  the  normal  number  is  about  five  millions. 
The  spleen  will  be  found  much  enlarged  and  to  contain  a  dark  tarry 
substance  instead  of  the  normal  pulp.  A  condition  of  this  kind  in 
cattle  may  be  looked  upon  with  great  suspicion.  In  addition,  when 
the  animals  are  infested  with  the  cattle  tick  the  suspicion  may  almost 
be  confirmed.  The  ticks  may  be  so  small  as  to  escape  notice  at  first, 
but  a  careful  search  will  reveal  them.     The  tick  is  regarded  as  the 
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host  of  the  parasitic  protozoan,  and  in  fastening  itself  to  the  skin  of 
the  animals  it  inoculates  them  with  the  parasite.  The  parasite  mul- 
tiplies rapidly,  enters  and  destroys  the  red  corpuscles,  producing  a 
train  of  symptoms  pathognomonic  of  the  disease. 

The  parasite  may  be  demonstrated  in  the  red  cells  during  life  in 
some  cases.  Make  smear  preparations  of  the  blood  drawn  from  an 
incision  into  the  skin  of  the  hip.  These  films  are  dried  and  fixed  by 
passing  them  through  the  fiame  three  times,  film  side  up;  or  it  is  safer 
to  heat  the  films  in  a  hot-air  oven  for  one  hour  at  110°  to  120°  C.  Add 
a  few  drops  of  Loeffler's  alkaline  methylene  blue  (formula  given 
above)  to  the  smeared  surface.  After  an  interval  of  two  or  three 
minutes  the  specimen  is  washed  free  of  the  stain  in  clear  water  and 
mounted  either  in  water  or  balsam  as  desired.  If  overstained, 
immerse  for  a  moment  in  0.3  of  1  per  cent  of  acetic  acid,  and  then 
wash  in  water. 

If  the  case  is  one  of  Texas  fever,  in  which  the  parasite  can  be 
demonstrated  iintemortem,  blue  dots,  sometimes  very  small,  some- 
times in  pairs,  will  be  found  inside  of  the  red  cells.  The  organism 
also  frequently  appears  pyriform.  Sometimes  the  parasite  will  be 
found  outside  of  the  corpuscle,  or  free.  In  many  cases  they  are  not 
found  at  all  antemortem.  They  may  alwaj'^s  be  found,  however,  post- 
mortem, in  the  spleen,  liver,  or  heart  muscle.  As  no  satisfactory 
method  has  yet  been  devised  for  the  cultivation  of  protozoa  on 
artificial  media,  the  clinical  history,  the  determination  of  the  inti*a- 
globular  parasite  by  means  of  the  microscope,  and  the  presence  of 
the  ticks  will  have  to  sufl&ce  in  diagnosing  Texas  fever.  There  can 
hardly  be  any  mistake,  however,  as  these  means  are  amply  sufficient. 
(PI.  IX,  figs.  4,  5,  and  6.) 

TUBERCULOSIS. 

This  disease  ma}'  be  found  in  any  mammal,  and  cases  have  l)een 
reported  in  fish  and  frogs.  It  is,  however,  most  common  in  cattle. 
In  cattle  affected  with  the  disease  there  may  be  no  manifestation  for 
some  time  which  is  sufficient  to  arrest  the  attention.  Finally,  how- 
ever, an  animal  will  begin  to  cough,  become  feverish,  slightly  emaci- 
ated, and  will  eventually  die.  '  The  symptoms  will  point  plainly  to 
trouble  in  the  respiratory  tract.  In  this  disease  we  have  an  excellent 
method  of  detecting  even  those  cases  which  are  in  their  incipiency. 
It  consists  in  the  subcutaneous  injection  of  a  certain  amount  of  toxin 
produced  by  the  growth  in  bouillon  of  the  tubercle  bacterium.  From 
injecting  this  tubercle  toxin,  known  as  tuberculin,  an  exacerbation  of 
the  disease  occurs.  There  is  a  sudden  rise  of  the  temperature  within  a 
certain  time  after  injection,  with  a  corresponding  increase  in  all  other 
symptoms.  This  method  is  so  accurate  that  it  is  safe  to  condemn  all 
those  which  give  a  considerable  rise  of  temperature  after  the  injection 
of  the  tuberculin.     Tuberculin  is  prepared  by  growing  the  tubercle 
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bacterium  in  bouillon  to  which  5  per  cent  glycerine  has  been  added. 
After  the  growth  has  gone  on  for  two  or  three  weeks  the  culture  is 
freed  of  the  live  germs  by  filtration  through  unglazed  porcelain 
tubes,  or  by  boiling  the  culture  for  a  short  while  to  kill  the  bacterium, 
and  subsequent  filtration  to  clear  the  solution  of  the  dead  growth. 
Carbolic  acid  sufficient  to  prevent  decomposition  is  added,  and  the 
material,  a  light-brown  liquid,  is  packed  in  hermetically  sealed,  steril- 
ized Tx)ttles.  It  is  now  a  commercial  article,  and  can  be  obtained 
from  the  large  manufacturing-chemists. 

To  detect  the  presence  of  the  tubercle  bacterium  in  tissue  by  means 
of  the  microscope,  smear  preparations  are  made  as  in  the  case  of  the 
foregoing  diseases.  After  fixing  by  heat,  pour  on  some  Ziehl-Neelsen 
carbol-fuchsin.  (This  is  made  by  dissolving  1  part  of  fuchsin  in  10 
I)arts  of  alcohol,  and  100  parts  of  a  5  per  cent  solution  of  carbolic 
acid.)  Pass  the  cover-glass  through  the  fiame  of  a  Bunsen  burner 
thirty  times,  replacing  the  solution  as  it  evaporates;  or,  better,  heat 
the  st^in  in  a  closed  vessel.  Allow  to  cool,  remove  the  cover-glass, 
and  wash  off  in  clear  water.  Then  add,  as  a  contrast  stain,  a  few  drops 
of  Gabbett's  acid  methylene  blue.  (This  is  made  by  dissolving  2 
parts  of  methylene  blue  in  100  parts  of  a  25  per  cent  solution  of 
sulphuric  acid.)  Allow  this  stain  to  act  about  one  minute.  Wash 
off,  and  dry  between  two  pieces  of  filter  paper.  Mount  in  balsam  or 
water,  and  examine  with  an  oil-immersion  lens.  If  the  bacterium  be 
present,  it  will  appear  stained  red.  All  else  will  have  been  decolor- 
ized by  the  acid  in  the  methylene  blue  solution,  and  have  taken  up 
the  blue  stain.  Two  other  methods  remain  by  which  a  diagnosis 
may  be  made.  One  of  them  is  the  histological  study  of  the  sections 
of  the  diseased  glands,  lungs,  or  other  affected  tissues.  In  these  the 
characteristic  tubercle  structure  may  be  made  out,  and  in  many  cases 
also  i>he  bacterium,  in  preparations  stained  by  Gabbett's  method. 
Another  method,  probably  the  most  certain,  but  which  requires  about 
three  weeks,  is»  the  inoculation  of  some  of  the  gi*ound-up  affected 
tissues  into  guinea  pigs  subcutaneously  or  intra-abdominally.  This 
animal  is  quite  susceptible  to  the  tubercle  organism.  A  tissue  might 
contain  too  few  of  the  bacteria  for  their  recognition  by  the  micr()scoi)o, 
and  yet  they  might  be  present  in  sufficient  numl>ers  to  start  up  the 
disease  in  guinea  pigs.  As  evidences  of  the  inoculation  disease  in 
guinea  pigs  will  be  noticed  extensive  alterations  in  the  lymphatic 
glands,  lungs,  liver,  and  spleen.  The  lungs  will  contain  numerous 
round  yellowish  tubercular  masses.  There  may  bo  considerable 
hydrothorax.  The  liver  will  be  somewhat  enlarged  and  contain  large 
yellowish  necrosed  areas,  the  result  of  the  coalescence  of  numerous 
small  tubercles.  The  spleen  will  be  found  much  enlarged,  engorged 
with  blood,  and  to  present  upon  its  surface  numerous  grayish  tuber- 
cular areas.  The  lymphatic  glands  will  bo  found  much  enlarged  and 
to  vary  from  a  cheesy  to  a  crumby  consistence.     In  some,  deposits  of 
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salts  will  have  taken  place,  and  these  will  impart  a  grating  sensation 
npon  section.  The  bacterinm  may  be  demonstrated  in  properly- 
prepared  preparations.  Should  the  inoculated  guinea  pig  show  no 
emaciation  within  three  weeks,  or  die,  it  should  be  chloroformed  and 
examined,  as  they  frequently  remain  apparently  healthy  and  yet  upon 
postmortem  may  be  found  extensively  diseased.     (PI.  X,  fig.  1.) 

BLACKLEG. 

Blackleg,  otherwise  known  as  black  quarter,  quarter  ill,  or  symp- 
tomatic anthrax,  is  a  disease  found  in  calves  ranging  from  G  months 
to  2i  years  old.  The  losses  from  this  disease  in  the  cattle-raising 
States  make  it  one  of  the  most  important  diseases  of  our  animals. 
As  its  geographical  distribution  does  not  dei)end  on  climatic  condi- 
tions, it  may  bo  found  wherever  a  previous  case  has  existed.  At 
present,  however,  it  exists  mainly  in  the  cattle-raising  States. 

The  germ  which  causes  blackleg  much  resembles  the  malignant 
edema  bacillus,  but  is  more  slender,  is  often  found  in  pairs,  and 
never  in  chains  like  the  latter.  It  frequently  forms  filaments.  It 
may  be  differentiated  from  anthrax  by  the  fact  that  in  animals  dead 
from  blackleg  the  spleen  and  other  organs  are  not  noticeably  affected. 
There  may  he  some  reddening  of  the  intestine,  but  the  disease  is 
usually  located  in  the  muscles  and  subcutaneous  connective  tissue  of 
the  thigh  and  inguinal  regions.  If  the  infection  takes  place  in  the 
mouth  or  throat  the  disease  will  be  localized  in  the  anterior  i)ortion 
of  the  body.  The  animal  becomes  suddenly  lame,  usually  in  one  leg. 
There  is  a  rapid  lise  of  temperature  and  in  the  respiratory  i^te. 
The  animal  gets  down  finally  and  dies  in  a  day  or  two.  The  affected 
leg  is  much  swollen.  The  abdomen  contains  much  gas,  and  the  tis- 
sues have  a  strong  butyric  acid  odor.  The  best  and  fattest  calves 
are  the  ones  which  usually  become  affected.  If  the  animal  is  skinned 
it  will  have  the  appearance  of  having  been  beaten  with  a  club. 

In  a  tj^pical  case,  the  affected  muscles  are  emphysematous,  causing 
them  to  be  very  light  and  spongy.  They  exhibit,  in  addition  to  the 
highly  inflamed  appearance,  spots  here  and  there  of  free  blood  which 
has  escaped  from  the  vessels. 

A  differential  diagnosis  between  this  and  three  other  diseases  for 
which  it  may  be  mistaken — anthrax,  malignant  edema,  and  Texas 
fever — may  be  made  with  certainty.  In  anthrax  we  have  the  enlarged 
spleen ;  this  is  never  present  in  blackleg.  Anthrax  may  be  found  in 
several  species  in  the  same  outbreak.  Blackleg  is  not  found  in  horses, 
adult  cattle,or  swine.  Swine,  have,  however,  been  i*eported  susceptible. 
The  anthrax  bacterium  lives  and  multiplies  in  the  blood.  The  black- " 
leg  bacillus  is  not  found  in  the  circulating  blood.  Cultures  may  be 
obtained  from  the  blood,  but  this  is  because  the  spores  are  present, 
they  having  been  absorbed  from  the  local  lesion.  If  the  bacillus  is 
present  in  the  blood  it  is  there  by  accident,  and  will  not  multiply  so 
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long  «s  the  blood  contains  oxygen,  because  it  is  a  strict  anaerobe. 
The  anthrax  bacterium  is  square  on  the  ends,  and  grows  in  chains  of 
several  eells  each,  while  the  blackleg  bacillus  is  blunt  on  the  ends, 
and  does  not  grow  in  chains,  and  is  often  a  long  oval  in  shape,  or,  if 
containing  a  spore,  may  be  spindle-shaped.  The  anthrax  bacterium 
does  not  form  spores  while  it  is  in  the  bodies  of  live  animals;  the 
blackleg  bacillus  does.  The  anthrax  bacterium  may  be  grown  on  the 
surface  of  cultui^  media,  while  the  blackleg  bacillus  will  not  grow  in 
the  presence  of  atmospheric  air. 

The  blackleg  bacillus  may  be  differentiated  froln  the  bacillus  of 
malignant  edema,  an  organism  which  it  greatly  resembles,  by  a 
study  of  their  respective  biological  characters,  as  well  as  by  their 
range  of  pathogenesis.  The  bacillus  of  malignant  edema  measures 
about -3  microns  long  and  about  1  micron  broad.  The  bacillus  of 
blackleg  is  about  the  same  length  and  half  as  broad.  The  bacillus 
of  malignant  edema  kills  rabbits  and  guinea  pigs,  while  the  bacillus  of 
blackleg  is  not  known  to  be  fatal  to  rabbits.  In  malignant  edema 
the  fluid  poured  into  the  subcutaneous  tissues  from  the  blood  vessels 
does  not  contain  a  large  amount  of  coloring  matter,  and  is  therefore 
comparatively  pale,  while  in  blackleg  the  edematous  fluid  is  very 
red,  from  the  escaped  corpuscles  and  coloring  matter  of  the  blood. 
Malignant  edema  rarely  becomes  epidemic,  while  blackleg  does ;  black- 
leg appears  throughout  the  year,  and  is  most  plentiful  when  the  spore- 
containing  soil  is  stirred  up  by  worms,  sprouting  grass,  or  from 
other  causes. 

Blackleg  may  be  distinguished  from  Texas  fever  without  diflQculty. 
In  Texas  fever  the  spleen  is  greatly  enlarged ;  there  is  no  lameness  or 
swelling;  the  urine  is  wine-colored;  ticks  are  usually  present,  and, 
above  all,  the  intraglobular  parasites  may  be  demonstrated  in  the 
blood.  The  ages  of  the  animals  affected  would  also  be  a  valuable 
guide  in  diagnosis.  Cattle  of  all  ages  are  susceptible  to  Texas  fever, 
while  blackleg  is  generally  found  in  those  ranging  from  6  to  30 
months  of  age.     (PL  X,  fig.  2.) 

TETANUS. 

Tetanus  is  found  mainly  in  horses.  Like  the  germs  of  malignant 
edema,  blackleg,  and  anthrax,  the  germ  of  tetanus  lives  as  a  spore  in 
the  soil.  The  spore  enters  a  wound  by  being  carried  in  on  a  nail, 
splinter,  or  similar  wounding  body.  Being  a  strict  anaerobe,  the 
spore  can  not  change  to  the  bacillar  stage  until  the  wound  has  healed 
and  shut  off  the  air.  When  this  occurs  the  spore  develops  into  a 
bacillus.  Each  divides  into  two,  and  finally  when  they  have  become 
sufficiently  numerous  they  produce  by  their  physiological  activity 
sufficient  tetanus  toxin  to  cause  the  well-known  symptoms  of  the 
disease.  The  germ  is  very  difficult  to  locate,  and  it  is  almost  useless 
to  look  for  it  in  animals  when  the  point  of  inoculation  is  unknown. 
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Diagnosis  must  here  depend  upon  the  clinical  history.  Death  may 
occur  in  four  to  five  days.  Difficulty  in  mastication  and  deglutition 
will  be  noticed  as  early  symptoms  in  the  horse,  owing  to  the  mus- 
cles partaking  of  the  general  tetanization.  The  nictitating  membrane 
will  also  be  noticed  extending  over  the  front  of  the  eye  from  a  reces- 
sion of  the  eyeball  caused  by  a  contraction  of  its  extrinsic  muscles. 
Endeavors  to  force  open  the  jaws  will  cause  great  nervousness  and 
increased  contraction  of  the  jaw  and  neck  muscles.  The  spine  and 
legs  become  rigid  and  are  moved  with  difficulty,  the  tail  being  ele- 
vated and  motionless.  The  muscular  system  finally  becomes  tet^nic/ 
indicated  by  a  constant  tremor.  There  is  cold  perspiration,  locked 
jaws,  retracted  eyeballs,  drawn  lips,  and  dilated  nostrils,  the  whole 
-constituting  a  i)erfect  picture  of  misery,  which  is  ended  by  death. 
In  many  cases  the  symptoms  never  i*each  an  acute  stage,  but  -are  all 
pi*esent  in  a  mild  form  and  are  amenable  to  treatment.  In  others  the' 
symptoms  are  confined  to  head  and  neck  muscles,  while  in  others  the 
head  and  neck  may  be  exempt  and  the  sj^mptoms  appear  in  the  body 
and  limbs. 

The  disease  is  most  prevalent  in  warm  climates,  and  can  be  pro- 
duced in  mice,  rabbits,  and  guinea  pigs  by  inoculation  with  earth 
from  infected  localities.  The  disease  is  inoculable  into  all  the  ani- 
mals. The  toxin  produced  by  the  tetanus  bacillus  is  an  extremely 
potent  one,  a  one  hundred-thousandth  of  a  cubic  centimeter  of  a 
filtered  bouillon  culture  being  sufficient  to  kill  a  guinea  pig.  (PL  X, 
figs.  3  and  4.) 

GLANDERS. 

Glanders  is  a  disease  which  is  oftenest  found  in  horses  and  mules. 
Cattle  are  immune.  In  this  disease  the  primary  lesions  are  usually 
in  the  nasal  passages.  Here  the  mucous  membrane  becomes  reddened, 
infiltrated  with  tubercles,  and  finally  ulcerated.  The  ulcers  have  the 
appearance  of  having  been  gnawed.  When  a  capillary  has  been  rup- 
tured by  the  ulcerative  process,  the  usual  yellow  discharge  from  the 
nostril  becomes  streaked  with  blood.  The  disease  also  manifests  itself 
in  the  skin,  causing  the  Ijnnphatic  glands  to  ulcerate.  These  ulcers 
and  swellings  are  known  as  farcy  buds,  the  names  farcy  and  glanders 
being  regarded  as  synonymous.  The  former  is  an  external  manifesta- 
tion. The  disease  may  invade  the  lungs,  liver,  and  spleen,  and  does 
so  frequently.  In  some  animals  glanders  remains  latent,  and  in  these 
cases  great  difficulty  is  experienced  in  making  a  diagnosis.  This  dif- 
ficulty can  be  readily  overcome,  however,  by  using  the  glanders  toxin 
as  a  diagnostic  agent.  This  toxin  is  prepared  similarly  to  tuberculin 
and  is  known  as  mallein.  Its  mode  of  action  is  sfmilar  to  tuberculin 
in  that  it  causes  an  exacerbation  of  the  disease.  This  is  indicated 
by  a  rise  of  temperature  and  the  foinnation  within  a  certain  periotl  of 
a  tumor  at  the  point  of  injection.     Another  method  of  diagnosis  is 
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the  inoculation  of  male  guinea  pigs  with  some  of  the  nasal  discharge 
or  other  infected  material  emulsified  in  normal  salt  solution  or  bouil- 
lon. Several  guinea  pigs  should  be  used,  and  diiferent-sized  doses 
should  be  given — say  0.1, 0.2, 0.4,  and  0.5  cc.  should  be  injected  intra- 
abdominally  into  four  guinea  pigs.  Those  receiving  the  larger  dose 
may  die  of  septicemia.  If  the  glanders  bacterium  is  present  in  the 
injected  material,  and  has  not  been  killed  or  rendered  inert  by 
desiccation  or  other  influences,  the  guinea  pigs  should  be  attacked 
in  forty-eight  to  seventy-two  hours  by  a  violent  orchitis.  If  the  ani- 
mals live  six  to  eight  weeks,  the  scrotum  will  ulcerate.  The  lips 
and  feet,  also,  will  show  a  tendency  to  ulceration.  The  presence  of 
the  germ  can  also  be  demonstrated  by  means  of  plate  cultures  and 
cultivation  on  the  various  media.  The  organism  is  a  short  rod  with 
rounded,  slightly  pointed  ends,  a  little  shorter  and  much  thicker  than 
the  tubercle  organism.  It  takes  the  aniline  colors  in  aqueous  solu- 
tions rather  feebly  in  parts  of  the  cells,  while  in  others  the  cellular 
protoplasm  is  deeply  stained.  It  grows  best  upon  glycerine-agar  as 
a  pale-white  transparent  streak  along  the  track  of  the  inoculating 
needle.  (PI.  X,  fig.  6.)  Upon  potato  it  gives  a  characteristic  dirty- 
brown  color  in  about  a  week.  If,  however,  mallein  injections  and 
guinea  pig  inoculations  fail  of  results,  it  may  be  doubted  that  the  case 
is  glanders. 

HOG  CHOLERA  AND  SWINE  PLAGUE. 

As  these  two  diseases  often  coexist,  it  is  deemed  better  to  mention 
them  together.  Although  in  some  of  the  text-books  their  identity  is 
seemingly  much  mixed,  they  are  regarded  in  this  country  as  two  dis- 
tinct diseases.  The  former — hog  cholera — is  primarily  a  disease  of  the 
intestine,  but  may  secondarily  attack  the  lungs.  Swine  plague,  on 
the  other  hand,  has  its  primary  seat  in  the  lungs  and  may  attack  the 
intestine. 

The  germs  of  both  diseases  have  been  carefully  studied  and 
described  by  Drs.  Salmon  and  Smith^  as  belonging  to  two  distinct 
groups  of  bacteria.  The  hog  cholera  germ  may  be  classed  with 
the  colon  group  of  bacteria,  while  the  swine  plague  germ  may  be 
classed  with  the  hemorrhagic  septicemia  group.  So  much  alike, 
indeed,  ai-e  the  members  of  the  latter  group  of  bacteria  that  it  is 
almost  impossible  to  distinguish  one  from  the  other.  Their  varia- 
tions are  mainly  found  in  the  degree  of  their  virulence  and  range  of 
pathogenesis,  and  not  in  their  behavior  when  leading  a  saprophytic 
existence.  For  instance,  it  would  be  a  difficult  matter  to  differenti- 
ate between  cultures  of  the  germs  of  swine  plague,  chicken  cholera, 
spontaneous  rabbit  septicemia,  and  a  few  plagues  found  in  other 
animals.  This  group  is  widely  distributed,  is  very  vulnerable,  and 
is  sometimes  found  in  the  respiratory  tract  of  animals  in  a  state  of 

'Hog  Cholera,  B.  A.  I.,  1889,  and  Swine  Plague,  B.  A.  I.,  1891. 
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perfect  health.  There  are  many  varieties  of  the  germ,  each  of  which 
may  differ  in  virulence  from  the  type.  The  hog  cholera  germ  Is  fatal 
to  rabbits,  guinea  pigs,  and  mice,  requiring  from  four  to  seven  days 
to  produce  death.  Virulent  varieties  of  the  swine  plague  germ  will 
also  produce  death  in  these  animals,  but  in  a  much  shorter  time — in 
some  instances  inside  of  twenty-four  hours. 

Hog  cholera  and  swine  plague  are  by  far  the  two  most  important 
bacterial  diseases  in  swine.  In  fact,  in  any  outbreak  of  disease  in 
swine,  if  parasitism  can  be  excluded  (by  thifi  is  meant  the  larger 
animal  parasites),  one  or  the  other  or  both  of  them  may  be  assumed 
to  exist.  The  postmortem  appearances  are  at  times  quite  puzzling. 
In  the  acute  form  of  hog  cholera  the  animals  die  suddenly,  showing 
on  examination  a  hemorrhagic  condition  in  the  heart  muscle,  the 
meso-colic,  bronchial,  and  thoracic  Ijrmphatic  glands,  and  infarcts  in 
the  kidneys.  Hemorrhages  beneath  the  thoracic  and  abdominal 
serous  membrane  are  of  frequent  occurrence.  The  subcutaneous 
tissue  also  partakes  of  this  general  hemorrhagic  condition.  Here  it 
is  indicated  by  bluish  blotches  on  the  ventral  aspect  of  the  body.  In 
some  cases  blood  tumors  form  in  the  sui)erficial  muscular  tissue. 
The  mucous  membrane  of  the  stomach  is  usually  deeply  reddened. 
Sometimes  there  may  be  direct  hemorrhages  into  the  stomach.  In 
some  cases  the  mucous  membrane  of  the  small  intestine  is  dark  red 
in  color.  No  ulcers  will  be  found  in  these  acute  cases.  The  chronic 
form  is  more  common,  and  in  this  the  disease  is  most  manifest  in 
the  largo''  intestine.  The  other  organs  become  affected  secondarily 
by  degenerative  processes  tlirough  the  absorption  of  poisons  and  the 
invasion  of  the  bacteria  from  the  intestine. 

The  disease  in  the  intestine  consists  of  the  production  of  ulcers, 
or  buttons.  These  may  be  circular  and  projecting  or  depressed  and 
ragged  in  outline.  They  appear  most  frequently  in  the  cecum  and 
upper  half  of  the  coloji.  The  stomach  is  sometimes  ulcerated.  The 
spleen,  unlike  in  the  acute  form,  is  not  always  enlarged. 

In  swine  plague  the  primary  seat  of  the  disease  is  to  be  looked  for 
in  the  lungs.  Here  there  is  inflammation  and  small  and  large 
necrotic  cheesy  areas.  The  serous  membranes  also  partake  of  the 
inflammatory  process,  and  by  the  formation  of  fibrinous  material 
become  adherent.  When  the  disease  invades  the.  intestinal  tract, 
which  it  frequently  does,  there  will  be  congestion  or  inflammation  of 
the  mucous  membrane,  followed  by  fibrinous  deposits.  The  l^inphatic 
glands  often  become  involved  secondarily.  In  these  two  diseases  a 
bacteriological  oxamii^ation  and  a  histological  study  of  the  tissues 
from  typical  bases  are  often  the  means  upon  which  we  may  absolutely 
rely. 

The  swine  plague  organism  may  be  obtained  with  ease  and  with 
certainty  from  all  the  organs,  including  the  blood,  of  a  rabbit  inocu- 
lated with  swine  plague  material.     At  the  point  of  inoculation  there 
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will  appear  more  or  less  necrosed  tissue  with  zones  of  active  inflamma- 
tion sttrrounding  it.  If  a  drop  of  the  blood  be  placed  upon  a  cover 
glass  and  is  scraped  off  with  the  ground  edge  of  a  slide,  a  thin  film  of 
blood  will  remain  on  the  cover  glass.  This  is  to  be  dried  and  fixed 
by  heat  in  the  usual  way.  A  drop  of  alkaline  methylene  blue  spread 
oat  upon  the  film  will  stain  the  bacteria  immediately.  The  surplus 
stain  is  washed  off  in  water  and  the  specimen  is  examined  with  an 
oil-immersion  lens.  An  oval  bacterium  will  be  seen.  Similar  prepa- 
rations should  be  made  from  the  spleen,  liver,  and  abdominal  exu- 
date, if  any.  The  organism  has  a  i)eculiar  property  of  staining  deeply 
at  the  ends.  This  may  be  plainly  brought  odt  by  dipping  the  stained 
preparation  made  from  the  spleen  or  abdominal  exudate  for  a  second 
into  three-tenths  per  cent  acetic  acid,  care  being  taken  to  remove  the 
acid  by  subsequent  washing  in  water.  The  center  is  completely 
decolorized,  while  the  ends  retain  the  stain.  So  transparent  does  the 
central  portion  become  that  the  stained  ends  may  be  mistaken  for 
cocci  in  pairs.  Careful  focusing  will,  hpwever,  reveal  the  unstained 
central  portion.  This  occurs  only  in  preparations  made  from  animal 
tissues.     In  cultures  the  organism  takes  the  stain  uniformly. 

In  a  case  where  hog  cholera  and  swine  plague  coexist  the  experi- 
mental animal,  if  a  rabbit,  will  die  of  swine  plague  and  the  liog 
cholera  germ  will  have  no  relation  to  the  fatal  issue.  In  these  cases 
it  is  manifest  that  the  hog  cholera  germ  could  not  be  so  isolated  by 
the  inoculation  of  rabbits,  because  of  the  rapidity  with  which  a  fatal 
issue  ensues.  The  hog  cholera  germ  requires  from  four  to  seven  days 
to  kill  a  rabbit  or  guinea  pig.  We  may  resort  to  making  cultures 
from  samples  of  tissue  at  hand.  This  is  done  by  thoroughly  grinding 
the  tissues  obtained  under  aseptic  precautions  in  sterile  water  and 
making  plate  cultures  from  the  extract.  The  different  colonies  may 
then  be  studied  and  the  two  organisms  isolated.  Assuming  that 
there  are  only  two  si)ecies  present,  if  we  find  two  different  colonies 
and  upon  examination  preparations  from  one  colony  show  a  rapidly 
motile  bacillus,  we  may  provisionally  call  it  the  hog  cholera  bacillus, 
while,  on  the  other  hand,  if  it  is  nonmotile  it  could  be  assumed  to  be 
the  swine  plague  bacterium.  Experiments  upon  rabbits  would  clinch 
the  matter.  The  inoculation  of  a  rabbit  with  two-tenths  cubic  centi- 
meter of  a  bouillon  culture  made  from  the  suspected  hog  cholera  col- 
ony ought  to  require  from  four  to  eight  days  to  kill,  according  to  its 
virulence.  The  disease  in  rabbits  is  characterized  by  pin-head  sized 
necroses  in  the  liver  and  a  dark  swollen  spleen  in  which  the  germ  is 
plentiful.  I 

The  culture  made  from  the  suspected  swine  plague  colony  into 
bouillon  ought  to  kill  a  rabbit  in  twenty-four  hours  in  one-half  cubic 
centimeter  dose  injected  subcut^neously.  In  some  cases,  where  the 
germ  at  hand  is  a  weak  one,  a  much  longer  time  may  be  required, 
even  seven  days  in  extreme  cases.     On  postmortem  examination  of 


Digitized  by 


Google 


348  BUREAU  OF  ANIMAL  INDUSTRY. 

these  eases  the  experimental  rabbit  will  not  show  the  usaal  acnte  sep- 
ticemia, but  an  extensive  peritonitis.  The  cecum,  liver,  and  spleen 
will  be  covered  by  a  thin  false  membrane  which  contains  large  num- 
bei*s  of  swine  plague  bacteria,  while  the  liver  and  blood  will  contain 
very  few.  'J'he  swine  plague  germ  will  not  grow  in  a  temperature  as 
low  as  70°  F.,  while  the  hog  cholera  germ  will  do  so.  Making  plate 
cultures  and  keeping  them  at  this  temperature  would  be  another  way 
of  isolating  with  some  degree  of  certainty  the  hog  cholera  from  the 
swine  plague  germ. 

About  a  year  ago  the  writer^  published  a  method  for  diagnosing 
hog  cholera  in  live  animals,  basing  the  method  upon  the  Widal  sernm 
reaction,  now  so  extensively  used  in  diagnosing  typhoid  fever  in  man. 
Since  then,  ample  opportunity  has  shown  the  method  to  be  of  value. 
The  mode  of  procedure  is  as  follows:  A  drop  of  blood  is  obtained 
from  the  cleansed  ear  of  a  hog  or  experimental  rabbit  and  is  smeared 
upon  a  cover  glass  in  the  usual  way.  As  few  corpuscles  as  possible 
should  be  present,  as  they  interfere  mechanically  with  the  reaction. 
About  ten  times  as  much  sterile  water  is  added  to  the  film  of  serum 
on  the  cover  glass.  To  this  diluted  serum  is  added  the  smallest  pos- 
sible quantity  of  the  hog  cholera  germs  from  a  culture  on  agar  twenty- 
four  hours  old,  or  a  loop  of  a  culture  in  bouillon  twenty-four  hours  old. 
(The  test  culture  should  always  be  first  examined  for  the  presence  of 
motility  and  the  absence  of  clumps  of  the  organism.)  The  cover 
glass  so  pi'epared  is  now  inverted  on  a  concave  slide  and  observed 
with  an  oil-immersion  lens.  If  the  case  is  hog  cholera,  the  hog  cholera 
germs  which  were  noticed  to  be  actively  motile  and  swimming  inde- 
pendently of  each  other  in  the  test  preparation  are  now  losing  their 
motility  and  massing  themselves  in  clumps.  The  reaction  sometimes 
occurs  immediately,  or  it  may  require  from  one-half  hour  to  one  hour. 
No  such  reaction  has  been  observed  in  swine  plague,  nor  does  it  occur 
under  these  conditions  with  other  organisms.  The  method  is  thei'efoi'e 
a  ready  one  for  the  diagnosis  of  hog  cholera.  The  reaction  indicates 
the  presence  of  hog  cholera,  but  neither  the  absence  nor  presence  of 
swine  plague.  This  method  could  be  made  use  of  in  differentiating 
the  germ  itself  by  making  blood  preparations  from  a  known  case  of 
hog  cholera  and  proceeding  as  described  above  for  the  diagnosis  of 
the  disease.  The  culture  which  gave  the  clumping  and  agglutination 
of  bacteria  could  he  called  hog  cholera.     (Plate  XI.) 

Starting  with  the  two  germs  obtained  from  an  outbreak  where  there 
is  a  double  infection  of  hog  cholera  and  swine  plague,  they  could  be 
studied  and  identified  as  follows:  Obtain  cultures  from  dissimilar 
colonies  on  the  plates  as  indicated  above.  Inoculate  from  each  of 
them  several  tubes  of  media  as  follows :  Two  or  three  fermentation 
tubes  of  glucose  bouillon,  two  or  three  gelatine  and  agar  plates,  and 
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several  tubes  of  potatoes  and  incubate  them  at  38°  C.  for  several 
days.  Allow  the  gelatine  plates  to  remain  at  a  temperature  of  65° 
to  70°  F.  If  the  fermentation  tubes  show  the  development  of  gas  in 
the  next  day  or  two  and  it  contains  a  single  species  of  a  rapidly 
motile  organism,  the  probability  is  that  the  culture  is  one  of  hog 
cholera;  it  is  certainly  not  one  of  swine  plague.  One  or  more  of  the 
fermentation  tubes  may  not  show  gas  formation.  If  these  cultures 
which  have  not  formed  gas  show,  in  a  hanging-drop  preparation,  a 
nonmotile  organism,  it  is  not  hog  cholera,  and  is  probably  swine 
plague.  If  a  brownish  growth  is  visible  on  the  potato  tubes,  it  is  not 
swine  plague,  and  may  be  hog  cholera.  If  the  surface  of  the  potato 
is  moist  and  glistening,  the  almost  invisible  growth  is  probably  swine 
plague.  No  growth  ought  to  take  place  on  the  gelatine  plates  inocu- 
lated with  the  suspected  swine  plague  organism  at  low  temperature. 
If  growth  has  taken  place,  and  it  consists  of  a  motile  bacillus,  the  cul- 
ture is  possibly  one  of  hog  cholera.  In  ordinary  tubes  of  bouillon 
and  upon  the  incubated  agar  plates,  the  odor  would  also  be  a  diag- 
nostic point.  If  the  culture  be  a  pure  one  of  the  swine  plague  germ, 
the  odor  will  be  that  of  putrefaction,  while  the  cultures,  if  of  hog 
cholera,  would  be  odorless.  Bringing  tog3ther  of  these  points,  test- 
ing the  pathogenesis  in  the  smaller  animals,  excluding  the  possibility 
of  having  obtained  mixed  cultures  at  the  start,  or  subsequent  con- 
taminations, would  furnish  a  correct  diagnosis.  (PI.  X,  figs.  7,  8, 
and  9.) 

There  are  four  important^ microorganismal  diseases  in  poultry  in 
which  the  causes  are  well  known.  They  are  chicken  cholera,  infec- 
tious leuksemia,  tuberculosis,  and  entero-hepatitis,  or  black  head. 

CHICKEN   CHOLERA. 

Chicken  cholera  is  a  disease  characterized  by  the  sudden  onset  of 
high  fever,  profuse  diarrhea  of  a  greenish  tinge,  darkened  mucosa 
from  congestion,  and  the  presence  of  a  bacterium  in  the  blood 
resembling  in  all  its  biological  characters  the  germ  of  swine  plague, 
and  of  rabbit  septicemia.  The  fowls  become  comatose  and  die  sud- 
denly in  large  numbers.  The  writer  has  never  observed  an  outbreak 
of  genuine  chicken  cholera,  but  a  bacteriological  study  of  the  disease 
would  be  all  that  is  sufficient  for  its  recognition. 

There  could  be  no  difficulty  in  diagnosing  the  disease,  with  labora- 
tory facilities.  The  presence  of  the  peculiar  germ  in  the  blood  dur- 
ing life  in  large  numbers  and  the  clinical  symptoms  could  leave  no 
doubt  as  to  its  identity  in  the  mind  of  anyone  who  had  ever  studied 
the  hemorrhagic  septicemia  group  of  organisms  to  which  the  germ  of 
chicken  cholera  belongs.  The  biological  characters  would  correspond 
very  closely  to  those  of  swine  plague. 
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INFECTIOUS  LEUKEMIA. 

Infectious  leukaemia  is  a  very  important  fowl  disease.     The  clinical 
liistory  is  so  pronouncedly  like  that  of  chicken  cholera  that  there  can 
be  little  doubt  of  its  being  often  mistaken  for  that  disease.     It  is  pos- 
sible that  most  of  the  rei>orted  outbreaks  of  chicken  cholera  are  in 
reality  outbreaks  of  infectious   leukaemia.     This  disease   was  first 
described  by  Dr.  V.  A.  Moore  in  the  Twelfth  and  Thirteenth  Annual 
Reports  of  the  Bureau  of  Animal  Industry,  and  is  probably  the  most 
important  one  which  occurs  in  poultry  at  the  pi;gsent  time  in  this 
country.     The  fowl  becomes   suddenly  dumpish;   the   feathers  are 
ruffled;  the  eyes  are  closed,  and  there  is  a  condition  of  drowsiness  in 
which  the  head  falls  back;  the  comb  and  wattles  early  become  con- 
gested ;  this  is  followed  in  a  short  time  by  extreme  paleness ;  in  fact, 
the  comb  becomes  almost  empty  of  blood  during  the  last  daj's  of 
illness.     The  temperature  reaches  from  110°  to  112°  F.     The  blood 
becomes  very  thin,  losing  a  large  number  of  corpuscles  daily.    There 
is  a  profuse  diarrhea.    These  discharges  contain  an  enormous  number 
of  the  Bacterium  sanguinariumy  which  causes  the  disease.     In  cases 
of  the  disease  artificially  produced  by  feeding  the  animals  upon  grain 
infe(;ted  with  the  germ,  they  live  about  eight  days.     A-fter  death,  no 
particular  lesions,  other  than  the  engorgement  of  the  hepatic  capil- 
laries and  the  extreme  thinness  of  the  blood  are  noticed.     If  lesions' 
occur  elsewhere,   as   in  the  liver,   they  are  probably  due    to  the 
mechanical  plugging  of  the  capillaries  by  the  bacterium.     The  germ 
may  be  readily  isolated  from  the  blood  dr  liver.     Smear  preparations 
from  these  organs  indicate  the  relative  scarcity  of  the  organisms. 
They   are  found  most  plentifully  in  the  intestinal  contents.    The 
diseased  fowls  sometimes  recover.    The  causative  organism  is  a  short 
bacterium,   in  pairs,  devoid  of  movement,  measuring  1  micron  in 
width  from  1.2  to  1.8  microns  long.     It  grows  well  in  all  the  ordinary 
media  at  the  room  temperatures.     It  coagulates  milk  in  one  day.    In 
hanging-drop  preparations  the  cellular  protoplasm  is  -seen  thickened 
at  the  ends.     In  stained  preparations  the  center  is  either  transparent 
or  very  lightly  stained.     The  periphery  of  the  cell  is  densely  stained. 
The  organism  does  not  form  gas  in  the  presence  of  sugars.     It  will 
grow  fairly  well  at  13°  b.    It  is  killed  in  thirteen  minutes  by  exposure 
to  58°  C.     Freezing  has  no  apparent  deleterious  effect  upon  it.    It 
will  resist  drying  in  diffuse  sunlight  for  three  weeks.     A  1  per  cent 
solution  of  carbolic  acid  is  fatal  to  it  in  three  minutes.     It  will  kill 
rabbits  when  inoculated  into  them  intravenously  in  three  or  four 
days.     Guinea  pigs  die  in  from  five  to  eight  days  when  inoculated 
subcutaneously.     Pigeons  inoculated  intramuscularly  die  in  about 
three  days.     Healthy  fowls  placed  in  cages  which  retain  the.  drop- 
pings of  the  sick  ones  contract  the  disease  in  some  cases.    The 
disease  can  also  be  produced  by  feeding  fowls  grain  infected  with  cul- 
tures of  the  organism. 
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TUBERCULOSIS  IN  FOWLS. 

Tuberculosis  m  fowls  is  a  comparatively  rare  disease,  but  the  pos- 
sibility of  an  outbreak  should  be  borne  in  mind.  The  disease  is  not 
considered  identical  with  that  of  man.  There  are  important  differ- 
ences between  the  germs  of  the  disease  in  man  and  in  fowls,  probably 
due  to  environment.  These  differences  occur  not  only  in  their 
biology ,^  but  in  tlieir  pathogenesis  as  well.  In  fowls  affected  with  the 
distase  tubercles  appear  as  hard,  horny,  or  soft,  cheesy  swellings  on 
the  skin  and  joints.  There  is  great  emaciation,  and  they  die  after 
having  shrunken  tp  a  mere  mass  of  skin,  bone,  and  feathers.  A  post- 
mortem examination  will  show  little  yellow  cheesy  tubercles  in  the 
liver  and  spleen. 

In  50  per  cent  of  the  cases  the  intestinal  form  will  be  observed. 
Here  tubercles  appear  as  dense  round  masses  in  the  intestinal  wall. 
The  lungs  and  serous  membranes,  as  in  other  animals,  may  be  attacked 
and  become  infiltrated  with  the  disease. 

A  histological  study  of  the  tissues  could  be  carried  out  by  means  of. 
the  same  methods  as  indicated  lor  the  affection  in  mammals.  In 
avian  tuberculosis  one  of  the  important  characters  of  the  mammalian 
variety  is  said  to  be  absent — that  is,  the  giant  cells. 

ENTERO-HEPATITIS,   OR  BLACKHEAD. 

Entero-hepatitis  is  a  disease  which  exists  to  a  considerable  extent 
among  turkeys.  It  occurs  mainly  in  Rhode  Island,  where  large  num- 
bers of  turkeys  are  raised.  The  disease  was  first  descril^ed  by  Dr. 
Theobald  Smith,  who  claimed  that  it  is  caused  by  a  parasitic  proto- 
zoan, named  by  him  Amaeha  meleagridis^  The  parasites  enter  the 
digestive  tract  along  with  the  food.  They  become  lodged  in  the  ceca, 
where  they  set  up  an  inflammatory  process,  which  results  in  partial 
closure  of  those  parts  of  the  intestine  from  gi'eat  thickening  and 
ulceration  of  their  walls.  The  ceca  sometimes  becomes  dist<?iided 
and  very  large  from  accumulations  due  to  the  disease  process.  From 
the  ceca  the  parasites  reach  the  liver,  wiiere  they  start  up  a  violent 
inflammation,  which  results  in  the  formation  of  yellow  and  green 
areas  of  necrosed  tissue.  The  liver  is  generally  much  enlarged  and 
engorged  with  blood.  The  disease  seems  to  attack  turkeys  when 
they  are  quite  young,  as  the  progress  made  by  it  correspo;ids,  as  a 
rule,  with  the  age  of  the  turkeys. 

In  addition  to  the  study  of  the  clinical  history  and  autopsies  upon 
the  bodies  of  the  dead  turkeys,  which  reveal  the  peculiar  disease  in 
the  liver  and  great  thickening  of  the  walls  of  the  ceca,  the  micro- 
parasite  can  be  demonstrated  in  the  stained  sections  of  the  liver  and 
intestinal  wall  when  prepared  by  the  usual  embedding  and  staining 

*  Bulletin  No.  8,  United  States  Department  of  Agriculture,  Bureau,  of  Animal 
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processes.  Dr.  Smith  found  tliat  Delafield's  hematoxylin  and  eosin 
gave  the  best  general  results  as  stains.  The  parasite  appears  as  a 
nucleated  body,  measuring  from  6  to  10  microns  in  diameter,  having 
in  sections  stained  with  hematoxylin  and  eosin  a  bluish  red  tint  more 
feebly  stained  than  the  surrounding  tissue  nuclei.  It  has  not  been 
observed  as  an  intracellular  body,  but  appears  in  the  interstices  and 
lymph  spaces  of  the  tissue.     (PI.  XII,  and  PI.  XIII,  fig.  3.) 

ROUP  (diphtheria). 

Roup  is  very  prevalent  in  poultry,  more  particularly  among  chick- 
ens.    It  is  sometimes  called  diphtheria,  from  the  fact  that  it  is  char- 
acterized by  the  formation  of  diphtheritic  membranes  in   the  air 
passages,  notably  in  the  nose,  upon  the  pharynx  and  larynx,  and  also 
upon  the  tongue  and  eyes.     As  a  first  symptom  of  the  disease  will  be 
noticed  a  watery  secretion  from  the  eyes  and  nose,  followed  by  loss 
of  appetit'C,  coughing,  sneezing,  and  obstructed  breathing.     At  this 
time  an  examination  of  the  larynx  will  reveal  a  thin  grayish  yellow 
■  membrane  of  recent  formation  upon  the  red  and  swollen  parts.     The 
discharge  is  characterized  by  a  grayish  yellow  fibrinous  exudate,  which 
forms  thick  layers  on  the  parts  named.    Attempts  to  remove  it  entirely 
will  cause  bleeding,  showing  its  intimate  connectjon  with  the  tissues 
upon  which  it  rests.     In  many  cases  the  exudate  is  very  profnse, 
becomes  desiccated,  and  interferes  with  respiration  from  laryngeal 
obstruction,  or  with  prehension  of  food  by  causing  immobility  of  the 
tongue.     In  other  cases  the  exudat.e  accumulates  upon  the  cornea, 
causing  agglutination  of  the  eyelids  and  consequent  destruction  of  the 
eye  from  pressure.     In  these  cases  the  fowl  presents  a  sorry  picture. 
The  whole  eyeball  souietimes  disappears,  and  in  its  stead  is  found  a 
globular  mass  of  cheesy  material  pushing  the  closed  lids  out  to  the 
utmost.     When  the  discharge  becomes  infected  with  the  organisms  of 
decomposition  a  peculiar  nauseating  odor  is  noticed.     There  is  rapid 
loss  of  strength,  roughened  feathers,  and  drooping  wings. 

In  some  cases  the  disease  attacks  the  intestine,  causing  bloody  dis- 
charges and  rapidly  fatal  results.  In  other  cases  the  disease  may 
assume  a  chronic  form  in  which  the  symptoms  are  more  obscure,  and 
in  which  a  local  disease  may  not  be  present.  The  disease  varies  in 
duration  from  a  few  days  to  a  few  weeks,  according  to  its  being  acute 
or  chronic  in  character.  The  acute  form  is  very  destructive,  causing 
the  death  of  a  large  number  in  a  few  days.  In  the  chronic  form  few 
deaths  occur,  but  on  account  of  the  depression  caused  the  fowls  are 
of  little  use  for  food  purposes.  There  seems,  to  be  little  or  no  basis 
for  the  claim  made  by  some  that  this  disease  is  the  same  as  diphtheria 
in  man.  Were  they  identical,  the  same  methods  of  isolation  of  the 
germ  could  be  employed  as  in  diphtheria  in  man.  Loeffler  has  described 
a  bacterium  which  he  calls  Bacillus  diplitheri(B  cohimbrarum  as  being 
the  cause  of  a  disease  in  pigeons  having  the  general  characters  oi 
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roup.  In  this  country  Moore,  in  studying  roup,  described  several 
species  of  bacteria,  one  of  which  is  probably  identical  with  the  one 
described  by  Lceffler.  It  is  a  member  of  the  hemorrhagic  septicemia 
group  of  organisms,  and  was  similar  biologically  to  the  bacterium  of 
swine  plague.  In  pathogenesis,  also,  it  was  similar  to  a  somewhat 
attenuated  swine  plague  organism. 

In  studying  an  outbreak  of  this  disease  bacteriologically,  the  exudate 
from  the  mouth,  throat,  nose,  and  eye  of  the  affected  fowl  is  ground 
up  in  salt  solution,  and  varying  quantities  (from  0.5  cc.  up)  are 
injected  subcutaneously  into  the  small  experimental  animals — rabbits, 
guinea  pigs,  mice,  fowls,  or  pigeons.  If  injected  intravenously,  the 
extract  should  be  freed  of  solid  particles  by  filtration.  Scarification 
of  the  mouth  parts  and  cornea  and  rubbing  pieces  of  the  exudate 
upon  the  abraded  surfaces  would  also  be  logical.  Little  could  be 
hoped  from  experiments  in  feeding,  but  they  would  be  necessary  in 
order  to  make  the  investigation  more  complete. 

In  case  a  microscopic  examination  of  the  exudate  showed  few  bac- 
teria, cultures  should  be  made  from  them,  and  used  as  suggested  above 
for  the  exudate. 

Common  colds  and  infectious  catarrh  are  often  mistaken  for  roup. 
The  existence  of  these  may  be  suspected  when  there  is  absence  of  the 
characteristic  membranes  in  the  air  x>assages. 

NODULAR  TJENIASIS. 

Although  this  is  not  a  microorganismal  disease,  its  gross  pathology 
is  so  strikingly  like  that  of  intestinal  tuberculosis  that  it  is  included 
in  this  series. 

The  disease  was  first  described  as  occurring  in  fowls  in  this  country 
by  Dr.  V.  A.  Moor^,^  who  determined  the  cause  to  be  a  tapeworm 
which  embeds  itself  in  the  intestinal  mucous  membrane  and  causes 
the  formation  of  the  nodules.  The  parasite  is  quite  small  and  might 
easily  be  overlooked  in  a  macroscopic  examination.  In  case  of  doubt, 
careful  washing  of  the  mucous  membrane  by  a  gentle  stream  of  water 
will  reveal  the  small  worms  attached. 

Unlike  tuberculosis,  there  will  be  no  lesions  in  the  liver  or  other 
organs  in  this  disease.  This  fact  and  the  presence  of  the  small  tape- 
worms embedded  in  the  intestinal  tumors  would  exclude  tuberculosis. 

NODULAR  DISEASE   IN   SHEEP. 

A  nodular  disease  of  the  intestine  occurs  very  frequently  in  sheep. 
It  has  been  mistaken  for  tuberculosis.  It  is  caused  by  a  nematode 
(CEsophagostoma  columbianum),  first  described  by  Cooper  Curtice.^ 

The  disease  can  only  be  diagnosed  postmortem.     The  sheep  will  be 

*  Circidar  No.  3,  Bureau  of  Animal  Industry. 
*Ajiimal  Parasites  of  Sheep,  Bureau  of  Animal  Industry. 
10317 23 


Digitized  by 


Google 


354  BUREAU   OF   ANIMAL   INDUSTRY. 

generally  debilitated — the  eyes  and  lips  bloodless,  the  sides  and  flanks 
thin,  and  the  wool  dry.  There  may  be  an  excessive  diarrhea,  followed 
by  death  in  severe  cases.  It  is  an  insidious  disease,  and  is  character- 
ized by  the  formation  of  nodnles  in  the  mucous  membrane  of  the 
intestine.  When  these  tumors  become  numerous  they  interfere  with 
the  digestive  functions  of  the  cecum,  and  cause  the  asthenic  condi- 
tion commonly  noticed  in  outbreaks  of  the  disease. 

If  some  of  the  larger  soft  characteristic  tumors  from  the  intestine 
be  slit  open  and  their  greenish  cheesy  C9n tents  be  broken  up  in  water, 
a  small  round  worm,  measuring  3  to  4  mm.  in  length,  will  be  found. 
This  is  the  embryonic  stage,  and  it  has  been  shown  by  Curtice  that 
it  is  during  this  stage  in  the  life  history  of  the  parasite  that  it  enters 
the  mucous  membrane  of  the  intestine  and  causes,  by  its  activity, 
sufficient  irritation  to  produce  the  nodules.  The  adult  may  be  found 
free  in  the  contents  of  the  large  intestine  and  measures  from  12  to  18 
mm.  long. 

As  it  is  not  the  intention  of  this  paper  to  discuss  other  than  micro- 
organismal  diseases,  the  writer  will  refer  ttiose  interested  in  the  life 
history  of  this  parasite  to  Curtice's  work.  Sufficient  has  been  said  to 
direct  attention  to  these  nodular  diseases  in  fowls  and  sheep  to  pre- 
vent their  being  confounded  with  intestinal  tuberculosis,  and  to  give 
very  brief  methods  of  determining  their  presence.     (PI.  XIV.)  • 
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PLATE  IX. 


ANTHRAX. 


Fig.  1.  Cover-glass  preparation  from  a  2-day -old  bouillon  culture  of  the  anthrax 
bacterium.  Some  of  the  cells  have  already  begun  to  form  spores. 
Stained  with  Loefiier's  alkaline  methylene  blue.  (X  1000  diameters.) 
(Original.) 

MALIGAXT  EDEMA. 

Fig.  2.  Cover-glass  preparation  of  the  bacillus  of  maligant  edema  from  the 
edematous  fluid  from  the  side  of  inoculation  in  guinea  pig.  Note  the 
formation  of  long  threads  and  the  absence  of  spores.     (From  Abbott.) 

Fig.*  3.  Cover-glass  preparation  of  tlje  same  organism  from  a  culture.  Note  the 
absence  of  threads  and  the  presence  of  spore-bearing  cells.  Some  of  the 
spores  are  lying  free.     (From  Abbott.) 

TEXAS  FEVER. 

Fig.  4.  Cover-glass  preparation  from  the  spleen  pulp.  The  parasite  is  seen  as 
small  dots  inside  the  yellowish  red  blood  corpuscles  stained,  blue. 
( X  900. )     (After  T.  Smith. ) 

Fig.  5.  Cover-glass  preparation  of  th^  same  organism  from  kidney  of  cow. 
Method  of  preparation  same  as  above.  The  large  blue  body  in  the 
center  of  the  group  is  one  of  the  cellular  elements  of  the  kidney.  The 
parasite  api)ears  as  dots  in  pairs  stained  blue.  This  form  is  generally 
noted  in  stained  preparations  made  after  death.  (X  1,000.)  (After  T. 
Smith.) 

Fig.  6.  C^ver-glass  preparation  of  the  same  organism  made  from  the  heart  muscle. 
A  preparation  made  in  this  way  shows  corpuscles  from  the  capillaries 
which  contain  pyriform  parasites  in  pairs.    The  large  blue  body  repi*e- 
sents  a  leucocyte.     ( X  1 ,000. )     (After  T.  Smith. ) 
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PLATE  X. 
TUBEBCULOSIS. 

Fig.  1.  The  bacterium  of  tuberculosis.  A  cover-glass  preparation  from  human 
expectoration  stained  by  Qabbett's  method.  The  tubercle  organism 
appears  stained  red;  all  else  is  blue.  Slide  prepared  by  Miss  Louise 
Tayler.     (X  1,000.)     (Original.) 

BLACKLEG. 

Fig.  2.  The  bacillus  of  blackleg.  Prei)aration  made  from  the  local  lesion  in  a 
guinea  pig  and  stained  with  gentian  violet.  This  preparation  shows 
great  variation  in  morphology,  and  spore  formation  in  the  tissues. 
(X  1,000.)     (Original.) 

TETAXrS. 

Figs.  3  and  4.  Fig.  3  represents  the  tetanus  bacillus  as  it  appears  in  gelatine 
cultures.  Fig.  4  shows  the  same  bacillus  in  the  spore-bearing  stages 
in  agar  cultures.     (X  1,000.)     (From  Sternberg.) 

ACTINOMYCOSIS. 

Fig.  5.  The  actinomyces  fungus  as  it  appears  in  fresh  preparations  made  from 
the  little  gr&ins  found  in  the  affected  tissues.    ( X  300.)    (From  Flugge.) 

GLANDERS, 

Fig.  6.  The  bacterium  of  glanders.  Note  the  irregular  way  in  which  the  cells 
take  up  the  stain,  giving  the  appearance  of  spores.     (From  Abbott.) 

HOG  CHOLERA. 

Fig.  7.  Cover-glass  preparation  of  the  bacillus  of  'hog  cholera  from  a  2-day-old 
bouillon  culture.     ( X  1 ,000. )     ( Original. ) 

SWINE  PLAGUE. 

Fig.  8.  Cover-glass  preparation  of  the  bacterium  of  swine  plague  from  a  2-day- 
old  bouillon  culture.     ( X  1 ,000. )     (Original. ) 

Fig.  9.  Smear  preparation  from  the  spleen  of  an  animal  dead  from  swine  plague. 
Note  the  manner  in  which  the  organism  takes  the  stain.     The  light 
spaces  do  not  occur  in  preparations  made  from  cultures.     (X  1.000.) 
(From  T.  Smith.) 
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PLATE  XI. 

THE  SERUM   DIAGNOSIS  OF  HOQ  CHOLERA. 

Showing  the  peculiar  way  in  which  the  bacillus  of  hog  cholera  groups  itself 
when  brought  in  contact  with  the  blood  of  an  animal  affected  with  hog  cholera. 
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PLATE  KII. 

ENTERO-HEPATITIS   IN  TURKEYS. 

Fig.  1.  One  cecum  of  tnrkey,  cut  open  longitudinally.  The  middle  portion  of 
the  tube  is  greatly  distended  and  occluded  with  an  exudate  which  is  firm  in 
consistency.  The  upper  portion  contains  small  stones  which  have  passed  down 
from  the  gizzard.  The  irregular  thickening  of  the  wall  of  the  tube  is  shown 
by  a  faint  line  bordering  the  erudate.     (After  T.  Smith. ) 

Fig.  2.  Left  lobe  of  liver  of  turkey  (convex  surface).  The  large  yellow  area  in 
the  upper  portion  of  the  fig^ure  represents  a  mass  of  dead  tissue  penetrating 
nearly  through  the  entire  thickness  of  the  liver.  On  the  right  the  i>ale  grayish 
spot  represents  diseased  liver  tissue  which  is  undergoing  repair,  Sim.ilarly, 
the  spots  in  the  lower  i)ortion  of  the  figure  correspond  to  diseased  regions  partly 
healed.  Several  other  spots  readily  detected  in  the  specimen  could  not  be 
clearly  brought  out  in  the  figuie.  The  diffuse  change,  probably  reparative,  is 
shown  along  the  lower  margin.  (After  T.  Smith.) 
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Cecum  and  Liver  of  Turkey  Affeoted  with  Entero-Hepatitis. 
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PLATE  Xin. 

INFECTIOUS  LEUKAEMIA  IN  FOWUS. 

TJie  morphology  of  Bacterium  sanguinarium. 

Fig.  1.  Cover-glass  preparation  made  from  a  bonillon    culture  24  hours  old. 

( X  lOOa.)     (After  V.  A.  Moore.) 
Fig.  2.  Cover-glass  preparation  of  the  spleen  of  a  rabbit  showing  the  deeply  stained 

periphery  and  light  center  of  Bacterium  sanguinarium.    Also  its  api)ear- 

ance  in  pairs.     (After  V.  A.  Moore.) 

ENTEROHEPATITIS  IN  TURKEYS. 

Fig.  3.  Section  of  the  liver  of  turkey.  A  large  collection  of  protozoa  (a)  occu- 
pying the  space  formerly  occupied  by  the  liver  cells.  They  are 
probably  somewhat  forced  apart  by  artificial  pressure,  for  in  other 
sections  of  the  same  liver  compact  masses  of  protozoa  of  equal  size  were 
not  infrequently  seen.  The  parasites  are  surrounded  by  capillaries  (5) 
dilated  and  filled  with  red  corpuscles;  (c)  round  c^ls,  or  leucocytes. 
(After  T.Smith.) 
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PLATE  XIV. 

NODULAR  T^NIASIS  IN  FOWLS. 

Fig.  1.  (a)  Piece  of  the  intestine  of  a  fowl  showing  the  nodules  (reduced  one- 
third).  (6)  The  mucosa  of  the  intestine  showing  ulcerated  areas; 
also  several  small  and  one  larger  tapeworm  attached  to  the  intestine 
(reduced  one-third),  (c)  A  cross-section  of  the  intestine  illustrating 
the  thickening  of  the  wall  due  to  a  large  number  of  the  nodules;  also 
a  portion  of  a  tapeworm  which  has  penetrated  the  mucous  membrane, 
magnified.     (After  V.  A.  Moore.) 

ROUP  (DIPHTHERLA.). 

Figs.  2  and  3.  Showing  the  formation  of  false  membranes  upon  the  tongue,  the 
roof  of  the  mouth,  and  around  the  glottis,  in  this  disease.  (After 
V.  A.  Moore.) 
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PLATE  XV. 

NODULAR  DISEASE  IN  SHEEP. 

Fif?.  1.  Piece  of  the  cecum  exhibiting  tumors  caused  by  the  embryos  of  (Esopha- 
gostoma  colunibianuni,  natural  size.  The  various  stages  of  growth  are 
represented  in  the  different  sized  tumors.    (After  Cooper  Curtice.) 

Fig.  2.  Section  through  a  worm  tumor  in  its  young  stages.    The  worm  is  seen  in 
the  center  of  the  mass  surrounded  by  a  thick  capsule  at  /.     ( After  Cooper 
Curtice.) 
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BREEDING  ZEBROIDS. 

The  Brazilian  minister  has  kindly  forwarded  to  the  Bureau  of  Ani- 
mal Industry  some  interesting  data  regarding  the  crossing  of  the  zebra 
with  the  common  mare.  Two  photographs  of  the  hybrids  produced 
by  tMs  crossing  accompanied  the  data  and  are  reproduced  for  this 
report.  This  experii^ent  was  conducted  by  Baron  de  Paran4,  of  the 
Plantation  Lordella,  municipality  of  Sapucaia,  State  of  Rio  Janeiro, 
Brazil./ 

Hybrids  of  this  sort  have  not  been  unknown,  but  they  are  exceed- 
ingly rare.  Hybrids  of  the  ass  as  the  male  parent  and  the  horse  as  the 
female  parent,  which  produce  the  common  mule,  are  well  known  every- 
where. Less  common,  but  still  well  known,  is  the  hybrid  known  as 
the  "hinny"  (sometimes  called  the  "jennet"),  which  is  the  offspring 
of  the  horse  as  the  male  parent  and  the  ass  as  the  female  parent. 

The  breed  of  zebra  generally  considered  the  best  for  crossing  with 
any  of  the  domestic  species  of  Equus  is  BurchelFs  zebra  {Equus  hiir- 
chelUi)y  which  is  the  best  known  zebra  at  this  time.  Messrs.  Teget- 
meir  and  Sutherland^  give  the  following  description  and  comparison 
with  the  mountain  zebra  :  "The  species  is  still  common  in  some  parts 
of  South  Africa,  and  is  now  being  utilized  in  the  coach  teams  in  the 
Transvaal.  Tlie  Burchell  differs  from  the  mountain  zebra  {E.  zebra) 
in  several  essential  parts.  It  is  a  larger  and  stronger  animal,  with 
shorter  ears,  which  are  rarely  more  than  6^  inches  in  length,  and  have 
a  much  larger  proportion  of  white,  a  longer  mane,  and  a  fuller  and 
more  horse-like  tail.  The  general  color  is  pale  yellowish  brown,  the 
stripes  being  dark  brown  or  nearly  black.*' 

Mr.  Harold  Stephens,  who  wrote  of  this  zebra  in  1892,  speaks  of 
their  use  in  the  harness  in  the  Transvaal  in  a  most  encouraging  way, 
and  says  they  will  largely  be  substituted  for  mules.  They  are  said  to 
be  entirely  free  from  that  South  African  scourge  called  ** horse  sick- 
ness." He  says:  "The  zebras,  when  inspanned  (harnessed  to  the 
coach),  stand  quite  still  and  wait  for  the  word  to  go.  They  pull  up 
when  requh-ed  and  are  perfectly  amenable  to  the  bridle,  and  are  softer 
mouthed  than  the  mule.  They  never  kick,  and  the  only  thing  in  the 
shape  of  vice  which  they  manifest  is  that  when  first  handled  they 
have  an  inclination  to  bite,  but  as  soon  as  they  get  to  understand  that 
there  is  no  intention  to  hurt  them  they  give  this  up." 

Mr.  Stephens  says  that  attempts  are  to  be  made  to  cross  this  zebra 
with  the  horse,  with  the  object  of  getting  a  larger  and  handsomer 
mule  than  the  ordinary  cross  with  the  ass,  and  probably  superior  in 

'Horses,  Asses,  Zebras,  Mules,  and  Mule  Breeding,  p. 51, 1895. 
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every  way.  He  says  further:  ** It  will  be  interesting  to  watch  the 
progress  of  these  experiments,  which  may  bring  about  a  new  aud 
important  industry,  for  if  the  cross  between  the  zebra  and  the  horse 
can  be  brought  about  without  difficulty  it  will  not  be  long  before 
these  animals  will  be  preferred  to  ordinarj'^  mules." 

When  we  consider  these  possibilities,  one  is  reminded  of  the  remarks 
of  Thomas  Bewick  in  1824.  While  the  records  show  that  there  were 
still  earlier  in  the  century  zebras  that  had  been  broken  to  the  harness, 
it  was  generallj^  believed  that  they  were  among  the  most  untamable  of 
wild  animals.  Mr.  Bewick  said :  "  Such  is  the  beauty  of  this  creature 
that  it  seems  by  nature  fitted  to  gratify  the  pride  and  formed  for  the 
sei-vice  of  man,  and  it  is  most  probable  that  time  and  assiduity  alone 
are  wanting  to  bring  it  under  subjection.  As  it  resembles  the  horse 
in  regard  to  its  form  as  well  as  manner  of  living,  there  can  be  but  lit- 
tle doubt  but  it  possesses  a  similitude  of  nature  and  only  requires  the 
efforts  of  an  industrious  and  skillful  nation  to  be  added  to  the  num- 
ber of  our  useful  dependents." 

The  Burchell  zebra  is  much  better  adapted  by  its  structure  and 
fcrm  to  the  uses  of  man  than  any  of  the  wild  asses,  and  there  ciin  be 
liltle  doubt  that  its  hybrids,  especially  where  crossed  with  the  horse, 
would  be  exceedingly  valuable  to  man  if  the  mating  is  done  carefnlly. 

In  the  case  of  the  hybrids  produced  in  the  plantation  of  Baron  d© 
ParanA,  to  which  he  has  given  the  generic  name  of  zebroids,  he  was 
able  to  make  some  interesting  and  important  observations.  He  pro- 
duced five  zebroids,  as  follows: 

Lordello.  Male;  foaled  December  5,  1896;  out  of  the  mare  Staol, 
by  the  zebra  Canon;  is  a  brown  bay  striped  with  black. 

Menelick.  Male;  foaled  January  15, 1898;  out  of  the  mare  Ella,  by 
Canon;  gray,  striped  with  black. 

Saha,  Female;  foaled  June  22,  1898;  out  of  the  mare  Denise,  by 
Canon;  light  bay,  striped  with  black. 

Salomon,  Male;  foaled  July  2,  1898;  out  of  the  mare  Ingleza,  by 
Canon ;  a  bright  bay,  striped  with  black. 

Erythrea,  Female;  foaled  December  30,  1898;  out  of  the  mare 
Ella,  by  Canon. ;  bay,  the  zebra  stripes  being  dark  brown. 

The  Baron  states  that  these  zebroids  are  very  sprightl3%  but  at  the 
same  time  are  gentle,  becoming  very  docile  in  the  hands  of  those  who 
care  for  them.  They  feed  as  well  from  the  manger  as  in  the  pasture, 
and  are  possessed  of  extraordinary  muscular  strength.  Their  size, 
slendemess  of  form,  pace,  and  disposition  depend  upon  tlie  dam. 
Therefore  they  maybe  bred  at  will  for  the  saddle  or  for  heavy  or  light 
draft.  It  is  only  necessary  to  select  the  mare  possessing  the  qualities 
desired.  Thus  the  crossing  with  mares  of  the  heavy  Percherons,  Suf- 
folks,  or  Clydesdales  gives  zebroids  that  are  large  and  very  strong, 
but  not  so  heavy  and  thickset  as  their  dams.  Crossing  with  mares  of 
lighter  races,  such  as  the  Arabs,  Normans,  etc.,  produces  zebroids  that 
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are  tall  and  slender,  fully  as  strong  as  the  former,  but  more  tractable 
and  suitable  for  work  which  requires  quickness  rather  than  strength 
alone. 

A  peculiarity  of  the  breeding  of  zebroids,  as  pointed  out  by  Baron 
de  Parana,  is  that  copulation  will  not  take  place  unless  both  the  mare 
and  the  zebra  are  "  in  heat "  at  the  same  time;  *'  that  the  domestica- 
tion of  the  zebra  is  of  very  recent  date,  and  consequently  it  preserves 
the  characteristics  of  the  wild  animals,  which  never  copulate  except 
when  male  and  female  are  in  heat  at  the  same  time."  The  zebra,  he 
says,  is  in  heat  in  autumn  and  spring,  esi>ecially  in  very  warm  coun- 
tries, seldom  covering  in  very  warm  weather  and  never  in  very  cold 
weather. 

It  will  be  observed  that  the  five  zebroids  named  above  are  out  of 
four  different  mares,  but  that  the  zebra  Canon  was  the  sire  of  all  of 
them.  This  fact,  taken  in  connection  with  the  statement  that  Pro- 
fessor Ewart,  at  Penicuick,  near  Edinburgh,  bred  about  twenty  mares 
to  a  zebra  with  only  one  foal  as  a  result,  indicates  that  Canon  was 
an  unusually  good  getter  or  that  there  was  mismanagement  in  the 
other  instance. 

Baron  de  Parana  is  convinced  that  the  zcbroid  will  prove  of  gi-eat 
economic  importance,  especially  in  the  warmer  countries,  and  advises 
all  who  are  engaged  in  breeding  to  take  the  new  product  into  consid- 
eration, lie  believes  that  when  tlie  zebroid  is  better  known  there  will 
l)e  no  further  use  for  the  common  mule — "that  the  zebroid  will  be 
the  raule  of  the  twentieth  century." 


Digitized  by 


Google 


THE  MILITARY  ADMINISTRATION  OF  GERMANY  IN  ITS 
RELATIONS  TO  NATIONAL  HORSE  BREEDING.' 

The  war  department  takes  the  liveliest  interest  in  the  legalized 
efforts  being  made  toward  national  horee  breeding.  The  military 
a<lministration  recognizes  in  this  matter,  with  the  greatest  thanks, 
the  care  being  taken  on  the  part  of  the  Royal  Saxon  civil  authorities, 
which  have  been  called  upon  to  devote  special  attention  to  the  direc- 
tion of  horse  breeding,  to  bring  the  material  up  to  the  demands  of 
the  military  service;  and  the  same  is  to  be  further  undertaken,  eveu 
though  it  can  only  indirectly  operate,  as  is  well  understood,  to  pi*o- 
mote  this  advancement.  There  is  no  doubt  whatever  that  this  looks 
toward  an  important  move  in  political  economy  which  must  be  mlvan- 
tageous  to  the  country  if  it  is  made  successful.  At  least  an  important 
part  of  the  annual  supply  of  horses  for  the  cavalry  of  the  Saxon  array 
at  home  will  be  met,  and  thereby  the  large  sums  which  go  to  the  other 
countries  for  this  purpose  will  more  and  more  be  saved  to  Saxony. 
The  idea  is,  however,  constantly  recurring  that  the  interests  of  agri- 
culture and  the  wishes  of  the  military  authorities  do  not  harmonize 
in  the  matter  of  horse  breeding,  but  this  opinion  is  not  correct. 
When  it  is  seen,  without  further  comment,  that  horse  breeding  is 
dependent  ui)on  local  conditions — as,  for  instance,  that  in  mountain- 
ous and  manufacturing  regions  this  enterprise  will  never  reach  a 
prominent  importance,  such  as  is  attained  in  the  plains  and  especially 
in  strips  of  land  devoted  to  agriculture — then  it  may  be  asserted  that 
under  existing  circumstances  in  the  kingdom  of  Saxony  horse  breed- 
ing will  never  prosper  as  in  the  case  possibly  in  eastern  Prussia. 
Still  it  must  be  granted,  on  the  other  hand,  that  in  Saxon}^  with  its 
numerically  not  insignificant  production  of  horses,  it  maybe  possible 
to  breed  a  horse  that  will  be  uiseful  as  well  for  agriculture  and  the 
industries  as  for  military  service. 

On  the  part  of  the  Government  there  have  been  the  greatest  variety 
of  efforts  made  to  promote  national  horse  breeding,  the  securing  of 
good  stallions,  instructions  for  the  breeders  by  woixl  and  writings 
upon  breeding,  arrangement  of  colt-raising  stations,  the  inauguration 
of  colt  and  mare  inspection,  etc.  The  war  department  on  its  part 
has  responded  to  the  wishes  made  known  by  the  breeding  circles, 
arranged  market  places  for  the  sale  of  cavalry  horses  where  the 

»This  is  a  free  translation  of  a  pamphlet  recently  issned  by  the  war  department 
of  Germany.    The  careful  descriptions  of  the  kinds  of  horses  required  in  G^e^- 
many  should  be  of  no  less  importance  to  American  breeders  than  to  those  of 
Saxony. 
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breeders  might  dispose  of  their  product,  and  has  shown  that  the 
foundation  of  a  rational  breeding  is  the  selection  of  good  animals 
for  tlie  mothers.  Therefore  the  attention  must  be  drawn  to  the  con- 
tinuance of  good  material  in  this  respect,  and  to  this  end  breeders, 
under  certain  conditions,  may  procure  from  the  cavalry  supply  dapot 
at  Kalkreuth  breeding  mares  at  net  cost  price.  It  is,  however,  the 
duty  of  the  breeder  to  grasp  the  proffered  hand  and  by  his  own  exer- 
tions  aid  in  reaching  the  high  point  in  breeding  at  which  the  country 
aims.  The  breeder  must  be  clear  as  to  what  breed  of  horses  he 
should  raise  for  use  in  his  own  work.  The  nature  of  his  soil  will 
show  him  what  he  needs,  and  he  must  have  regard  to  the  use  to  which 
a  horse  may  be  applied  in  case  it  can  not  be  sold  in  such  a  way  as  to 
yield  him  profitable  returns.  The  lighter  soils  will  require  the  breed- 
ing of  lighter  classes  of  work  horses,  while  the  heavier  soils  will  need 
strong-boned  horses.  Horses  with  hereditary  blemishes  (such  defects 
as  misshapen  legs,  outward  or  inward  turning  forelegs,  bandy  legs, 
long  weak  backs  with  bad  connecting  lines,  etc.)  should  naturally 
not  be  employed  for  breeding  purposes.  It  is  true  without  any  doubt 
that  in  Saxony  a  high-bred  horse,  either  heavy  or  light  weight,  can 
be  utilized,  if  having  fine  figure,  strong  back,  good  legs,  and  plenty 
of  energy  with  firm  step,  as  well  in  the  agricultural  and  industrial 
service  or  for  luxury  as  for  the  military  service.  The  breeder  wha 
operates  after  these  rational  methods  will  receive  a  better  price  and 
make  easier  sale  for  his  product. 

The  army  with  its  demand  for  strong,  medium,  and  light  horses  will,, 
when  good  cavalry  material  is  bred  in  this  country,  always  be  a  regular 
purchaser  thereof.  In  order  to  sell  his  horse  to  the  army  he  must  take 
advantage  of  the  important  point  that  it  must  be  three  years  old; 
otherwise  a  sale  will  be  almost  impossible. 

In  consideration  of  the  fact  that  the  greater  part  of  our  land  is. 
heavy  soil,  the  breeding  of  strong-boned  horses  (artillery  horses)  will 
very  naturally  come  firet  in  line,  then  cavalry  horses  of  heavy  weight, 
and  finally,  in  districts  having  a  lighter  soil,  medium  and  lighter 
horses.  There  exists,  however,  much  confusion  as  to  what  demands 
will  be  made  by  the  military  authorities  in  the  supply  of  horses,  and 
to  the  ignorance  as  to  the  demands  of  the  army  are  traceable  the 
greater  part  of  the  complaints  which  have  been  heard  in  breeding^ 
circles  that  the  commission  for  the  purchase  of  cavalry  supplies 
make  too  high  exactions  and  are  too  particular  in  their  choice  of 
horses,  refusing  good  Saxon-bred  horses,  and  preferring  foreign-bred 
animals,  etc. 

In  order  to  make  this  subject  clearer  the  war  department  gives  the 
following  general  statement  as  to  what  the  army  requires  in  the  horses 
to  he  purchased  for  war  purposes,  and,  to  illustrate  the  same,  have 
furnished  some  photographs  taken  at  the  time  from  horses  in  the 
troops,  which  show  the  requirements  most  to  be  desired  in  the  cavalry 
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service.     These  copies  are  added  to  this  report.     The  demands  of  the 
army  are  in  general  as  follows: 

1.  Thoroughbred,  small  head,  good  neck  poise. 

2.  Strong,  well-placed  legs  with  broad  joints. 

3.  Arched  ribSj  with  good  sloping  shoulders. 

4.  A  well-built,  not  too  long,  strong  back  with  good  connections  and 
high-lying  kidneys. 

5.  Healthy  strong  hocks. 

C.  Round  good  hoofs  and  healthy  frogs. 

7.  Healthy  constitution  and  good  digestion. 

8.  A  broad  energetic  step. 

REQUIREMENTS  FOR  SPECIAL   SERVICE. 

1.  ArtUlery  draft  horse. — Height  at  3  years,  153  to  157  centimeters 
(61  to  62i  inches);  full  grown,  160  to  168  centimeters  (62.73  to  65.73 
inches). 

An  artillery  horse  can  only  meet  the  wants  of  the  service  when  it 
has  the  above-named  qualities  and  at  the  same  time  has  strong  bones, 
broad  breast,  especially  strong  hind  quarters,  and  good  collar  shoulder. 
An  artillery  horse  must  at  the  present  time  be  able  to  work  under  the 
weight  of  the  rider  and  the  free  motion  of  the  heav}^  wagons,  with 
five  other  horses,  and  draw  a  load  of  42  hundredweight  on  a  heavy 
march,  under  the  strain  and  endurance  of  an  alternating  trot  and 
gallop  in  deep  soil  up  an  elevated  point  of  land.  That  such  a  horse 
is  impossible  from  inferior  stock,  which  often  has  very  long,  weak  baeks 
and  bad  connections,  with  awkward,  heavy  upper  parts  of  the  body, 
badly  set  legs,  weak  liind  quarters,  and  heavy  deep-set  neck,  is  easy  to 
be  seen.  Such  horses  break  down  early  and  set  the  troops  out  of 
position  in  the  attempt  to  perform  what  is  to-day  required  of  the  war 
horse.  Such  horses  still  appear  in  the  miUtary  supply  market. 
Frequently  these  horses  have  lacked  the  necessary  exercise  in  their 
youth,  and  have  no  development  of  muscle,  and,  again,  through  too 
early  work,  perhaps  in  too  heavy  draft,  have  been  ruined,  have 
thickened  foot  frogs,  ruined  fetlocks,  crooked  fore  legs,  hock  pro- 
tuberance, convulsive  motion  in  the  hocks,  etc.  Then  the  breeder  is 
surprised  and  undeceived  when  such  product  is  rejected  by  the 
military'  authorities. 

2.  Heavy  riding  horse, — Height  at  3  yeara,  153  to  157  centiinetei's; 
full  grown,  160  to  168  centimeters  high. 

The  general  build  must  fulfill  the  above-described  requirements, 
and  in  addition  the  demands  are  activity,  speed,  broadness  of  gait, 
and  endurance  to  compare  with  the  artillery  horse.  The  breast  need 
not  be  so  broad.  The  fetlock  should  not  be  too  short;  while,  on  the 
other  hand,  if  too  long,  it  bends  too  low  and  causes  tl>e  heavy  weight 
carried  to  produce  fatigue  on  a  long  march.     A  good  saddle  place  is 
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as  necessary  in  the  cavalry  horse  as  a  good  collar  shoulder  in  the 
artillery  horse. 

3.  The  medium  and  light  riding  horse, — Height  at  3  years,  14G  to  155 
centimeters;  full  grown,  152  to  162  centimeters  high. 

The  medium  and  light  riding  horse  differs  only  through  the  size, 
breadth,  and  strength  of  all  bones  from  the  heavy  riding  horse — 
differences  which  concern  the  size  and  weight  of  the  rider  and  the 
kind  of  arms  which  are  to  be  taken  into  account. 

To  raise  military  horses  it  is  naturally  requisite  to  have  a  good 
understanding  of  the  breeding  material,  and  the  principal  attention 
must  be  given  to  the  selection  of  the  sire  and  dam  as  to  form,  gait, 
and  other  external  appearances  in  the  offspring.  Of  just  as  great 
importance  is  the  way  of  raising  the  young  horse  itself;  that  is,  as  to 
its  food,  its  hardening,  exercise,  and  muscle  development,  etc.  It 
will  still  be  a  long  time  before  the  breeding  material  in  Saxony  will 
reach  the  desired  height,  and  before  the  needful  conditions  therefor, 
as  well  as  for  the  rational  handling  of  the  young  horses,  will  be 
universally  obtained.  The  department  of  war  is  therefore  not  at  all 
in  doubt  that  it  must  overlook  certaip  faults  for  the  time  being  when 
otherwise  the  national  breeding  can  be  made  serviceable,  and  tlio 
producers  will  exercise  more  taste,  in  so  far  as  this  accords  with  their 
responsibility  for  the  preparations  for  war  in  the  anny.  Such  faults 
are,  for  the  artiller}'  service,  heavier  head,  somewhat  steeper  shoul- 
ders, short  forearm,  and  leg  from  knee  downward,  somewhat  longer 
hack  with  absolutely  good  connections  and  high-lying  i^eins,  longer 
and  more  sloping  fetlocks,  heavy  belly,  smaller  knees,  slight  varia- 
tions from  the  normal  setting  of  the  limbs,  and  the  normal  gait. 
Absolutely  to  be  rejected  are,  however,  as  war  horses  (for  draft  as 
well  as  for  riding  horses)  those  having  any  bone  ailment,  such  as 
spavin,  hareheels,  deer's  legs,  bony  excrescence  on  the  sinews,  heavy 
or  badly  twisted  legs,  bad  hoofs,  long  backs  and  poor  attachments, 
and  horses  having  the  so-called  admitted,  or  guaranteed,  faults. 

In  one  case  the  described  faults  lie  in  the  build  or  structure  of  the 
horse;  in  the  other,  in  the  faulty  raising  and  training  and  in  the 
premature  use  of  the  horse.  This  last  fault,  frequently  occurring,  is 
all  the  more  incomprehensible,  as  the  horse  not  only  suffers  in  its 
ability  to  be  of  service  in  work,  but  also  loses  extremely  in  its  market 
value. 

CONDITIONS  OF  TAKING  BROOD  MARES  FROM  THE  ROYAL  CAVALRY 
SUPPLY  DEPOT  AT  KALKREUTH  FOR  USE  IN  BREEDING. 

1.  For  the  removal  of  horses  from  the  supply  station  for  breeding 
purposes,  there  must  be  provided,  outside  the  purchase  money,  also 
the  transportation  and  cost  of  feed. 

2.  JTie  selected  dams  are  to  be  annually  exhibited  for  six  years  by 
the  military  supply  commission  at  the  nearest  supply  depot  or  that  at 
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Kalkreuth,  and  these  shall  be  accompanied  by  their  foals  of  the  last 
year.  Should  the  mare  be  barren  or  the  foal  be  dead,  then  the  colt 
of  the  previous  year  should  be  brought.  It  is  also  to  be  understood 
by  tlie  purchaser  that  the  master  of  the  government  stables  shall 
occasionally  inspect  the  stations  where  the  brood  mares  are  kept. 

3.  The  resale  of  the  mares  can  only  take  place  through  the  special 
permission  of  the  military  economic  division  of  the  war  department. 

4.  The  purchaser  further  obligates  himself  to  provide  for  the 
annual  covering  of  the  brood  mare  and  that  by  good  half-blood  stal- 
lions from  the  royal  government  stud.  Private  stallions  can  only  be 
employed  when  the  military  authorities  or  the  government  master  of 
the  stables  shall  decide  it  to  be  suitable  to  make  such  a  change. 

5.  The  purchaser  is  further  bound  to  so  handle  and  feed  these 
dams  that  they  may  serve  as  such  for  a  number  of  years,  and  to  this 
end  the  special  conditions  are  fixed  that  the  dams,  with  their  offspring, 
shall  be  kept  the  summer  through  in  the  horse  gardens  and  pastures. 

G.  The  colts  from  these  dams  shall,  at  the  age  of  3  years,  be 
offered  to  the  supply  purchasing  commission  for  sale,  in  so  far  as  the 
owner  does  not  utilize  them  for  further  purposes  of  breeding. 

7.  When  these  dams  die  or  become  no  longer  serviceable  for  colt 
breeding,  the  military  supply  purchasing  commission  shall  give  notice 
of  the  same. 
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THE  CATTLE  INDUSTRY  OF  COLORADO,  WYOMING,  AND 
NEVADA,  AND  THE  SHEEP  INDUSTRY  OF  COLORADO 
IN  1897- 

By  John  T.  McNeely, 
Live  Stock  Agent,  Bureau  of  Animal  Indmstry. 

CATTLE  INDUSTRY   OF   COLORADO,  WYOMING,  AND   NEVADA. 

Many  important  changes  have  taken  place  in  the  cattle  and  sheep 
industry  of  the  States  of  Colorado,  Wyoming,  and  Nevada  during  the 
past  few  years.  About  seven  years  ago  the  price  of  cattle — then  all 
grades,  and  comparatively  at  a  high  figure — began  to  decline.  The 
reason  was  obvious.  Up  to  that  time  most,  if  not  all,  of  the  herds 
roaming  over  the  vast  plains  and  uplands  of  the  range  States  in  the 
Far  West  had  been  kept  as  "breeding  herds,"  and  the  result  was 
that  they  accumulated  in  such  numbers  that  there  was  an  overpro- 
duction— the  supply  became  greater  than  the  demand.  The  slump  in 
prices  came,  and  for  a  season  the  cattle  men  hoped  and  believed  the 
decline  would  be  but  temporary.  But  as  prices  went  down  and 
remained  down,  owners  became  panic-stricken,  and  in  almost 
every  locality  they  began  reducing  their  herds  by  spaying  heifera 
and  shipping  more  cows  and  calves  to  market.  This  system  was 
adhered  to  until  1893,  when  suddenly  it  dawned  upon  the  minds  of 
many  of  the  largest  owners  that  there  was  danger  of  a  cattle  famine 
in  the  near  future  unless  the  reduction  was  checked.  The  checking 
process  really  commenced  in  1894,  but  was  confined  principally  to  a 
gradual  cessation  of  spaying  heifers. 

The  shipping  of  calves  was  kept  up  until  1896,  during  which  year 
a  smaller  number  was  shipped,  and  during  the  pi'esent  year  but  few 
calves  have  been  shipped  as  compared  with  previous  years.  There 
was  a  perceptible  falling  off  in  the  shipment  of  cows  in  1896,  but  the 
present  year,  owing  to  the  high  prices  of  cattle,  the  shipments  of  cowa 
have  been  heavier  than  usual.  Last  year  but  few  heifera  were  spayed 
in  the  range  States,  and  during  1897  not  a  single  one  was  spayed  in 
Colorado,  Wyoming,  or  Nevada,  so  far  as  I  can  learn. 

In  the  State  of  Colorado  a  few  years  ago  (until  the  heavy  decline  in 
prices)  every  herd  was  a  "producing  herd,"  but  after  the  decline 
they  all  merged  into  "steer  herds."  Such  was  the  case  in  Wyoming^ 
and  Nevada,  and  presumably  so  in  most  of  the  range  States.  Early  in 
the  present  year  the  upward  tendency  in  the  prices  of  cattle,  with  a 
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widespread  belief  prevailing  all  over  the  Western  range  States  and 
Territories  that  prices  Mill  remain  high  for  years  to  come,  has 
prompted  the  **  cattle  barons,"  as  well  as  the  small  owners,  to  convert 
their  steer  herds  into  producing  herds,  as  is  evidenced  by  the  non- 
spaying  of  heifers  and  the  unprecedented  small  shipment  of  calves. 

The  universal  opinion  seems  to  be  that  after  the  present  year  there 
will  be  a  tremendous  falling  off  in  the  shipping  of  cows  to  market,  as 
they  will  be  held  for  breeding  purposes.  So  it  would  seem  that  the 
fear  of  a  cattle  famine,  indulged  in  a  year  or  so  ago,  may  be  con- 
sidered as  dispelled.  It  is  true  there  is  still  a  shortage,  and  there 
will  be  in  all  probability  for  some  time  to  come;  but  it  will  steadily 
grow  less  as  the  process  of  converting  the  herds  into  producing  herds 
go  on,  and  when  the  conversion  becomes  absolute — say,  in  three  or 
four  years — the  shortage,  if  any,  will  hardly  be  perceptible.  Then 
the  question  naturally  arises,  when  that  time  comes,  when  every 
available  cow  is  held  for  breeding,  and  the  great  bulk  of  calves  held 
for  beef  or  breeding,  will  thei'e  not  soon  again  be  an  overproduction, 
followed  by  another  decline  in  prices  ? 

I  have  given  this  question  a  great  deal  of  attention,  discussing  it 
personally  and  by  correspondence  vrith  cattle  men  far  and  wide,  and 
there  seems  to  be  but  one  sentiment  expressed.  Many  of  the  old 
cattle  ranges  are  things  of  the  past.  Lands  over  which  immense 
herds  of  cattle  roamed  ten  years  ago  have  been  taken  up  by  home- 
steaders, preemptioners,  and  desert-land  claimants.  As  an  example, 
but  a  few  years  ago  more  than  a  dozen  individuals  in  the  State  of 
Colorado,  and  perhaps  three  times  as  many  in  Wyoming,  counted 
their  herds  in  numbers  from  5,000  upward,  while  in  the  State  of  Col- 
orado to-day  there  is  hardly  more  than  one  herd  of  more  than  5,000, 
and  in  Wyoming  not  more  than  ten  herds  of  more  than  5,000  each. 
As  the  settlers  have  taken  up  and  fenced  large  tracts  of  Government 
land  the  cattle  ranges  have  been  lessened,  and  in  many  instances  but 
a  few  ranches  fenced  on  each  side  of  a  mountain  stream  has  rendered 
thousands  of  acres  of  vacant  land  worthless  as  a  cattle  range  on 
account  of  the  absence  of  water.  Before  these  lands  were  taken  up 
and  fenced  by  settlers  the  great  herds  had  unlimited  Government 
range  to  feed  upon  and  unlimited  territory  over  which  to  drift  witli 
the  storms.  But  these  conditions  have  changed,  especially  in  Colo- 
rado and  Wyoming;  and  as  the  progress  of  immigration  continues  to 
march  westward  the  same  conditions  will  prevail  in  the  territory 
lying  to  the  west  and  northwest  of  these  States,  where  the  largest 
herds  are  now  concentrated.  So,  for  the  lack  of  room,  it  will  be 
impossible  for  herds  to  accumulate  in  numbers  as  they  did  in  the 
years  gone  by;  and  as  a  natural  consequence  it  can  hardly  be  antici- 
pated that  with  the  constant  increase  in  consumption  making  the 
demand  greater  each  succeeding  year,  there  can  be  a  decline  in  prices, 
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but,  rather,  higher  prices  will  follow,  which  will  stimalate  the  farm- 
ers in  the  range  and  feeding  States  to  increase  their  male  herds  in 
numbers  to  suit  the  exigencies  of  the  times,  thereby  guarding  against 
future  shortage. 

There  are  more  cattle  being  fed  in  Kansas  and  Nebraska  this  year 
than  ever  before  in  the  history  of  those  two  States,  the  feeders  hav- 
ing gathered  them  from  wherever  they  could  be  found,  taking  every- 
thing they  could  get,  of  every  grade  and  every  mixture,  and  at  higher 
prices  than  at  any  time  for  seven  years  last  past — the  direct  result  of 
the  present  boom.  In  Colorado,  Wyoming,  and  Nevada  they  are 
feeding  every  animal  they  can  get,  feeders  paying  from  25  to  30  per 
cent  more  per  head  than  last  year.  When  these  cattle  now  being 
fed  in  the  above-mentioned  and  other  localities  are  cleaned  up  and 
marketed,  the  Western  ranges  will  be  called  upon  for  the  next  sup- 
ply of  feeders,  which  they  can  hardly  furnish;  but  the  shortage  can 
be  made  up  by  the  farmers  of  the  country,  who  have  been  increasing 
their  small  herds,  prompted  so  to  do  by  continued  high  prices. 

THE  SHEEP  INDUSTRY  OF  COLORADO. 

The  sheep  industry  of  Colorado,  which  daring  the  past  three  years 
has  been  very  unsatisfactory  and  generally  unprofitable  to  owners, 
began  to  revive  in  the  early  spring  of  the  present  year,  and  since  that 
time  a  gradual,  steady  increase  in  the  prices  of  wool  and  the  value 
of  different  animals  of  the  flocks  have  been  going  on,  until  now  the 
industry  is  upon  a  good,  healthly,  paying  basis,  and  the  sentiment 
expressed  by  all  sheep  raisers  with  whom  I  have  conversed  is  to  the 
effect  that  so  long  as  the  present  tariff  exists,  unless  some  unforeseen 
calamity  occurs,  the  sheep  industry  of  Colorado  and  other  range 
States  will  be  one  of  the  best-paying  branches  of  the  live-stock  busi- 
ness, in  proportion  to  the  amount  of  capital  invested.  There  has 
been,  and  is  now,  a  shortage  of  sheep,  but  this  shortage  will  not  last 
so  long  as  the  shortage  of  cattle,  for  the  reason  that  the  sheep  can  be 
renewed  in  number  on  the  ranges  in  far  less  time  than  cattle.  All 
over  the  sheep-growing  districts  of  the  State  ranchmen,  who  for  the 
last  few  years  had  become  discouraged  and  neglected  their  flocks  and 
in  many  instances  went  out  of  the  business  entirely,  are  now  increas- 
ing their  herds  and  going  back  into  the  business  on  a  larger  scale 
than  ever  before. 

The  sheep  scab,  through  good  attention  and  a  thorough  system  of 
dipping,  was  almost  eliminated  from  the  State  a  few  years  ago,  when 
the  sheep  industry  was  profitable.  At  least  it  was  gotten  under  con- 
trol to  such  an  extent  that  it  was  considered  of  little  consequence; 
but  under  the  late  depression  in  the  industry  it  had  been  allowed  to 
become  quite  prevalent  in  some  portions  of  the  State,  especially  in 
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the  southern  counties,  where  a  great  portion  of  the  animals  are  of  the 
Mexican  breed.  In  some  of  the  southern  counties,  up  to  the  latter 
part  of  September  last,  there  was  scarcely  a  sheep  ranch  that  was  not 
infected  with  the  scab,  while  in  the  northern  counties  there  was  but 
one  ranch  at  that  time  where  the  disease  prevailed.  At  this  writing 
(December,  1897)  the  disease  has  been  entirely  eliminated  from  the 
northern  part  of  the  State,  and  in  the  south  the  only  counties  where 
the  disease  exists  to  an  extent  worth  mentioning  are  Las  Animas, 
Huerfano,  Costillo,  Archuleta,  and  Saguache;  and  in  these  counties 
the  disease  is  fast  disappearing,  owing  to  the  determined  efforts  of 
county  inspectors  appointed  by  the  State  veterinary  board,  as  pro- 
vided by  statute.  The  inspectors  and  owners  of  flocks  are  working 
in  harmony,  and  the  dipping  process  is  being  carried  on  with  so  much 
vigor  that  within  ninety  days,  possibly  by  the  Ist  of  March,  1898, 
the  disease  will  scarcely  be  known  to  any  flock  of  sheep  in  the  State. 
Of  course,  we  are  liable  to  fresh  infection  from  sheep  admitted  from 
other  States,  either  for  feeding  or  grazing.  But  with  the  disease 
once  thoroughly  under  control  in  the  State,  a  vigorous  execution  of 
the  regulations  adopted  by  our  State  veterinary  board,  together  ^ith 
the  measures  adopted  by  the  Federal  Government  to  arrest  the  prog- 
ress of  the  disease  by  forbidding  the  interstate  traffic  in  scab-infected 
sheep,  will,  it  is  believed,  almost  entirely  prevent  any  movement  of 
infected  herds  by  trail  into  or  through  the  State. 

There  is  no  contagious  disease  known  to  stock  which  is  more  easily 
controlled  or  cured  than  the  sheep  scab.  Two  dippings  in  a  solution 
of  lime  and  sulphur  will  work  an  absolute  cure.  The  proportion  used 
is  1  pound  of  lime,  2  pounds  of  sulphur,  and  6  gallons  of  water. ^  The 
custom  is  to  make  the  dippings  two  weeks  apart.  Sheep  once  cured 
of  this  disease  will  never  have  it  again  unless  brought  in  contact  with 
others  that  are  infected. 

The  sheep  industry  of  Colorado  for  the  past  two  years  (1895  and 
189G)  is  estimated  to  represent  a  gross  annual  product  in  wool, 
mutton,  and  lamb  of  over  $1,000,000.  The  estimate  for  this  year, 
conservatively  made,  will  reach  over  $1,500,000. 

During  the  year  1896,  according  to  the  report  of  the  veterinary 
board  of  Colorado,  there  were  shipped  into  Colorado  from  New 
Mexico,  Texas,  Wyoming,  Utah,  Oklahoma,  Oregon,  and  Idaho,  for 
feeding  and  grazing,  233,136  head  of  sheep,  distributed  principally  in 
the  counties  of  Arapahoe,  Larimer,  Las  Animas,  Weld,  Boulder, 
Eagle,  Logan,  Otero,  Pueblo,  and  La  Plata. 

This  year  the  following  number  of  sheep  from  other  States  and  Ter- 

*For  formulas  for  various  dips,  see  Annual  Report  of  Bureau  of  Animal 
Industry  for  1897,  p.  116. 
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ritories  (New  Mexico,  Utah,  Wyoming,  and  Oregon)  were  shipped 
into  Colorado  for  feeding  and  griizing: 

For  feeding  ( principally  lambs) . 

To  Larimer  Comity 161,034 

To  Weld  Comity 72,429 

To  Otero  Comity 45,351 

To  Bent  Comity ,. 13,727 

To  Logan  Comity 10,889 

To  Morgan  Comity 8,889 

To  Boulder  Comity 2,500 

To  other  counties 1, 465 

Total 316,184 

For  grazing  (principally  stock  sheep). 

To  Arapahoe  County 26, 465 

To  Routt  Comity 24,950 

To  Las  Animas  County 14, 435 

To  Puehlo  County 4,495 

To  El  Paso  County 2,231 

To  Montrose  County 2,000 

To' Gunnison  County 450 

Total 75,026 

This  makes  a  total  of  391,210  for  the  year  1897,  as  against  233,136 
for  the  year  1896.  The  above  figures  for  1897  do  not  include  lambs 
brought  from  southern  Colorado  counties  for  feeding  in  Larimer  and 
other  northern  counties. 
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On  Februaiy  15,  1898,  Mr.  Rice  P.  Steddom,  assistant  inspector  for 
this  Bureau,  was  given  instructions  to  proceed  to  Blue  Rapids,  Kan&, 
to  investigate  a  disease  of 'cattle  in  that  vicinity  which  was  allege! 
to  be  extremely  contagious.     Below  is  Mr.  Steddom's  report: 

On  February  17,  accompanied  by  Commissioners  Frank  Weinshank 
and  J.  W.  Johnson,  of  the  Kansas  Live  St<x*k  Sanit^r}'  Commission, 
and  Dr.  Paul  Fischer,  professor  of  vetennary  science,  State  Agri- 
cultural College,  Manhattan,  Kans.,  I  visited  the  farm  of  G.  C.  Rod- 
koy,  located  3  miles  east  of  Blue  Rapids,  in  Marshall  County,  Kans. 

The  herd  of  cattle  in  which  the  disease  exists  on  the  Rodkey  farm 
consists  of  25  animals,  ranging  in  age  from  10  to  14  months,  grade 
Ilerefords  and  Galloways;  in  general  condition  good,  some  of  them 
fat;  most  of  them  recently  dehorned.  Seventeen  are  steer  cattle 
and  8  are  heifers;  of  the  latter,  G  are  **  Whitefaces  "  and  2  are  Gallo- 
way grades. 

The  steer  cattle  appear  to  bo  in  perfect  health,  while  all  the  heifei's 
are  affected  with  a  disease  of  the  vulvse.  The  ones  exhibiting  the 
severest  forms  of  the  disease  presented  the  following  s^inptoms:  Tlie 
lips  of  the  vulvffi  were  infiltrated  and  swollen  to  twice  their  normal 
thickness.  The  mucous  membranes  of  the  vulvae  and  vagina  were 
dry  and  slightly  congested.  The  vulvar  integument  was  slightly  con- 
gested, on  which  were  a  few  pustules  from  1  to  lA  centimeters  in 
diameter.  These  ulcers  were  covered  with  brown  leathery  scabs, 
which  adhered  tenaciously,  and,  on  being  removed,  brought  away  a 
scanty  amount  of  yellow  pus,  leaving  an  angrj^  granular,  elevated 
ulcer,  with  pitted  surface.  These  ulcers  have  been  treat-ed  with 
caustic,  which  undoubtedly  changed  the  character  of  the  covering. 

About  December  15,  1897,  these  calves  were  placed  in  a  feed  lot 
with  hogs,  where  they  have  since  been  continuously  confined.  The 
lot  is  small,  poorly  drained,  and  has  been  very  muddy  during  the 
greater  portion  of  the  period.  During  said  confinement  these  calves 
have  received  one-half  ration,  consisting  of  whole  shelled  corn  six 
parts,  rye  one  part,  oats  one  part,  and  an  abundance  of  fodder,  con- 
sisting of  about  equal  parts  of  prairie  hay  and  millet.  The  water 
supply  is  from  a  well  IG  feet  deep,  situated  on  the  lower  portion  of 
tne  lot.  Until  recently  these  cattle  and  hogs  drank  from  the  same 
troughs.  The  milch  cows  on  this  farm  (none  of  which  have  mani- 
fested any  symptoms  of  the  disease)  have  received  the  same  kind  of 
food,  but  are  supplied  with  water  from  the  Blue  River.  All  these 
young  cattle  were  bred  and  raised  on  Mr.  Rodkey's  farm,  and  no 
foreign  cattle  have  been  in  contact  with  them. 
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The  first  api)earaiice  of  this  disease  in  the  calves  was  noticed  by  Mr. 
Rodkey  three  weeks  ago,  and  a  week  later  treatment  with  medicine 
procured  from  Mr.  C.  F.  Rice  (nitrate  of  silver  as  a  canstic  and  creo- 
lin — 5  per  cent  solution — as  a  wash)  was  commenced.  But  one  appli- 
cation of  caustic  and  creolin  has  been  given  each  animal.  Mr.  Rod-  ^ 
key  states  that  they  are  all  rapidly  recovering,  and  that  the  muddy 
yard  and  common  watering  troughs  are  the  causes  of  the  disease. 

On  the  same  date,  February  17,  1898,  Mr.  J.  II.  Duncan,  of  Blue 
Rapids,  whose  farm  is  1  mile  west  of  G.  C.  Rodkey's,  was  interviewed, 
and  made  following  statement:  "On  February  10, 1898, 1  noticed  some 
of  my  heifers  presenting  symptoms  similar  to  those  of  the  disease 
affecting  the  Rodkey  stock.  I  at  once  procured  medicine  from  C.  F. 
Rice  and  treated  them.     They  are  at  this  time  practically  well." 

On  February  18, 1898, 1  visited  the  farm  of  C.  F.  Rice,  8  miles  north 
of  Blue  Rapids,  and,  upon  investigation  of  Mr.  Rice's  cattle  herd, 
eoBsiBting  of  2  milch  cows  and  60  head  of  yearling  grade  heifers, 
found  that  59  of  the  latter  were  affected  with  a  disease  of  the  vulvae, 
a  majority  of  which  presented  symptoms  similar  to  those  affected 
in  the  outbreak  on  the  Rodkey  farm.  One  other  was  but  slightly 
affected,  and  one  presented  a  very  aggravated  form  of  the  disease  and 
exhibited  the  following  symptoms:  Loss  of  appetite;  bowels  consti- 
pated; temperature  elevated;  respiration  accelerated;  a  tucked-up 
and  general  dejected  appearance;  vulvae  greatly  inflamed,  swollen, 
and  covered  with  brown,  leathery  scab,  resulting  from  confluent  pus- 
tules; extreme  tenderness  in  these  parts,  as  manifested  by  stiff,  strad- 
dling movement.  These  heifers  have  been  confined  in  feed,  lot  with 
bogs  and  given  full  feed  of  shelled  corn,  Kafir  corn,  and  cane.  Water 
supply  is  from  shallow  well  adjacent  to  feed  lot.  The  early  history, 
as  given  by  Mr.  Rice,  is  as  follows :  The  60  head  of  heifers  were  brought 
from  Kansas  City  (Mo.)  stock  yards  December  18, 1897,  and  placed  in 
the  feed  lot,  where  they  have  since  remained.  At  the  end  of  the  first 
week  5  animals  were  affected;  second  week,  20;  third  Aveek,  40;  fourth 
week,  60.  The  two  cows  which  were  with  the  herd  were  slightly 
affected.  The  vulvar  lips  thickened  and  continued  to  enlarge  for  four 
or  five  days.  In  the  meantime  certain  pustular  enlargements,  varying 
in  size  from  0. 1  to  2. 5  centimeters,  appeared.  About  the  fifth  day  these 
pustules  ruptured  and  discharged  yellowish  pus.  In  some  of  the  more 
severe  cases  the  skin  of  one  entire  side  of  the  vulva  and  adjacent 
parts  of  the  escutcheon  had  sloughed,  leaving  an  angry,  ulcerous  sur- 
face 10  or  15  centimeters  in  diameter.  The  pus  discharged  from  these 
surfaces  accumulated  in  the  hair,  but  produced  no  erosion.  During 
the  early  stages  of  the  disease  there  was  loss  of  appetite,  and  wheat 
bran  was  substituted  for  corn.     The  latter  is  now  given,  full  feed. 

Mr.  Rice  contends  that  the  herrf  was  affected  when  brought  to  his 
farm,  in  evidence  of  which  he  called  attention  to  a  certain  animal 
larger  than  the  others  which  presents  a  marked  depression  on  one 
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side  of  the  vulva,  indicating  that  at  some  time  there  has  been  a  waste 
of  tissue  of  the  part,  which,  as  he  claims,  was  caused  by  this  same 
disease  prior  to  their  arrival  at  his  farm.  There  was  no  other  indica- 
tion of  disease  in  this  individual  animal  at  the  time  of  purchase,  nor 
.ha.s  there  been  since. 

On  February  19,  1898,  ^r.  Hunt,  whose  farm  joins  the  farm  occu- 
pied by  Mr.  Rice,  was  interviewed,  and  stated  in  substance  as 
follows:  The  18  cattle  (cows  and  heifers)  on  his  farm  were  affected 
with  a  disease  presenting  symptoms  similar  to  those  of  the  Rice 
stock.  He  is  treating  them  with  medicine  obtained  from  Mr.  Rice, 
and  they  are  rapidly  recovering. 

A  comparison  of  the  herds  of  Messrs.  Rice,  Rodkey,  Duncan,  and 
Hunt,  which  have  been  similarly  affected  and  have  been  treated  by 
the  application  of  caustic  (silver  nitrate)  and  a  wash  (5  per  cent 
solution  of  creolin),  as  prescribed  by  Dr.  Paul  Fischer,  of  Manhattan, 
Kans.,  makes  it  evident  that  the  care  of  the  animals  has  much  to  do 
with  the  source  of  the  disease,  as  all  animals  affected  are  rapidly 
recovering  except  those  of  one  man,  who  has  not  given  his  cattle 
proper  attention  in  protection  and  medical  care.  In  none  of  the 
animals  affected  have  I  seen  the  disease  in  its  earlier  stages,  all  pi'e- 
senting  similar  symptoms,  differing  only  in  degree  of  severity. 

From  the  information  gained  from  this  investigation,  I  am  led  to 
conclude  that  the  cause  of  the  vulvar  disease  is  of  local  origin, 
and  although  apparently  contagious  as  regards  a  particular  herd, 
there  is  no  evidence  of  communication  between  the  farm  of  Mr.  Rice 
and  the  farms  of  Mr.  Rodkey  and  Mr.  Duncan  prior  to  the  existence 
of  the  disease  on  the  latter  farms,  and  there  certainly  has  been  no 
transfer  of  cattle  between  the  farms  above  mentioned. 
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The  following  letter  from  Hon.  Albert  W.  Swalm,  United  States 
eojisul  at  Montevideo,  addressed  to  the  Assistant  Secretary  of  State, 
is  self-exi)lanatory : 

Consulate  of  the  United  States, 

Montevideo,  May  16, 1898, 

Sir:  Having  noticed  the  fact  stated  that  the  herds  of  cattle  of  Uruguay  were 
largely  affected  by  the  disease  known  as  the  Texas  fever,  I  addressed  an  official 
communication  to  the  secretary  of  the  agricultural  and  st<xjk  department,  Sefior 
Joaquin  Suarez.  In  a  letter  of  transmittal  the  chief  of  the  bureau  reported  that 
the  disease  which  had  at  first  created  much  alarm,  from  its  newness  to  the  coun- 
try, had  almost  entirely  abated,  and  that  it  never  had  existed  in  any  epidemic 
form  in  any  of  the  departments.  It  was  true  that  there  had  been  a  few  deaths, 
hut  it  was  always  among  imported  breeding  stock,  and  never  among  the  native 
cattle. 

When  the  disease  was  at  first  reported  the  honorable  minister  of  fomento  at 
once  put  on  foot  %n  official  investigation  by  telegraph.  This  was  on  April  4,  the 
agricultural  department  calling  to  its  aid  all  the  civil  officers  for  the  investiga- 
tion. In  addition  several  veterinary  exx)erts  were  sent  out  into  remote  sections, 
or  wherever  an  unfavorable  report  had  been  made  and  dissections  were  possible. 
All  the  departments  reported  themselves  practically  clear,  save  that  of  San  Jose, 
where  the  sixth  district  reported  that  a  disease  had  appeared  among  the  imported 
and  high-grade  stock,  and  that  the  symptoms  were:  Head  bent  down  to  the 
ground,  no  appetite,  hair  roughed  up,  body  contracted,  eyes  red  and  inflamed,  in 
some  cases  abdomen  swollen  to  very  marked  degree,  and  in  all  of  these  cases 
death  followed  in  twenty-four  hours,  with  the  urine  very  red  and  excrement  black 
and  very  foul.  The  veterinary  surgeons  did  not  make  any  dissections  of  the  cases, 
as  the  disease  had  abated  when  they  arrived  and  decomposition  had  destroyed 
those  which  had  died.  In  another  section  of  the  same  department  the  report  was 
that  the  cattle  showed  these  symptoms:  Mouth  and  tongue  dark,  eyes  unaltered, 
passed  no  urine,  excrement  dark,  did  not  swell  much.  It  is  stated  that  the  meat 
of  some  of  these  cattle  was  eaten  by  the  peons,  and  they  reported  it  normal  both 
in  color  and  taste.  It  has  been  the  custom  to  report  all  cattle  deaths  as  the  result 
of  Texas  fever,  as  is  usual  in  all  countries,  our  own  not  excepted,  where  every 
hog  that  dies  goes  out  because  of  cholera.  It  is  surmised  that  the  same  weed  or 
grass  may  be  at  the  bottom  of  the  trouble,  and  as  the  imported  strains  of  cattle 
are  the  ones  wholly  affected  by  it,  just  about  when  pasturage  is  at  its  best,  the 
supposition  has  much  to  support  it.  In  no  district  has  there  been  such  a  thing  as 
an  epidemic,  and  it  is  a  pleasure  to  note  that  the  department  in  charge  here  is 
keenly  on  the  alert  to  bring  about  very  decided  repressive  action,  should  any- 
thing of  the  kind  occur. 

The  interest  of  our  country  in  this  matter  lies  in  the  fact  that  we  import  a  very 
great  number  of  hides  from  Uruguay  annually,  and  there  might  be  danger  from 
infection,  even  after  the  thorough  **  poisoning "'  that  is  adopted  in  all  the  hides  so 
imported. 

I  am,  sir,  your  obedient  sei'vant, 

Albert  W.  Swalm, 
United  States  Consul, 

Hon.  William  R.  Day, 

Assistant  Secretary  of  State,  Washington,  D,  C. 
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THE  CATTLE  TICK  AND  TUBERCULOSIS  IN  NEW  SOUTH 

WALES. 

The  following  communication  having  reference  to  the  ravages  of 
Texas  fever  and  the  free  use  of  tuberculous  cattle  for  meat  in  New 
South  Wales  was  received  by  the  Chief  of  the  Bureau  of  Animal 
Industry  under  date  of  September  10,  1897: 

I  had  a  very  pleasant  call,  a  few  days  ago,  from  a  Mr.  Gee,  a  i)acker  of  New 
South  Wales,  Australia.  He  told  me  that  the  cattle  tick  had  practically  ruined 
the  cattle  industry  of  his  colony ;  that  the  Government  had,  at  great  expense, 
tried  dipping  the  cattle,  with  only  temporary  benefit,  as,  while  the  oil  used  kiUed 
the  ticks  on  the  cattle  at  the  time  of  dipping,  it  only  prevented  the  acc^sion  of 
a  new  lot  of  ticks  as  long  as  the  animal  was  on  his  feet ;  for  the  first  time  the 
animal  lay  down  the  oil  rubbed  off  and  the  ticks  swarmed  over  him.  He  stated 
that  the  Government  had  tried  crude  i)etroleum  and  several  other  oils,  hut  found 
cotton-seed  oil  the  best  for  the  purpose,  both  on  account  of^ts  nonirritating 
character  and  its  cheapness.  Owing  to  its  never  freezing  there,  the  ticks  are 
equally  virulent  at  all  times  of  the  year,  and  in  the  early  morning,  before  the  sun 
got  high  enough  to  make  it  warm,  the  tops  of  the  grass  fairly  swarmed  with  them. 
Lately  the  Government  had  begun  some  inoculation  exi)eriment8,  but  they  had 
not  been  carried  far  enough  to  warrant  forming  any  conclusion  as  to  their 
efficacy. 

Asked  as  to  whether  they  had  a  system  of  in3i)ection,  he  said  that  they  had,  but 
as  yet  it  was  very  crude.  He  said  he  had  a  call  from  the  Government  inspector  a 
short  time  before  he  left,  and  the  inspector  pointed  out  a  tuberculous  steer  being 
killed  at  the  time.  Asking  how  many  they  got  liko  that,  Mr.  G^ee  replied,  '*  Oh, 
quite  a  few."  The  insi)ector  then  asked  him  to  keep  a  record  of  such  cases  as  a 
basis  for  some  statistics.  The  inspector  did  not  ask  him  what  he  did  with  the 
cases.  Mr.  Gee-stated  in  answer  to  a  question  of  mine  that  they  got  a  very  large 
percentage  of  tuberculous  animals.  This  appears  more  remarkable  in  view  of 
the  fact  that  they  killed  no  cows  whatever.  He  also  said  he  was  at  that  time 
filling  a  large  contract  for  canned  beef  for  both  the  French  and  Belgian  govern- 
ments, and  doing  it  absolutely  without  inspection,  except  so  far  as  related  to  the 
terms  of  the  contracts. 

Thinking  that  this  condition  of  affairs,  in  a  country  that  is  a  very  strong  com- 
petitor of  ours  in  the  meat  markets  of  the  world,  might  interest  you,  I  take  the 
liberty  of  submitting  these  facts. 
Very  respectfully, 

Geo.  S.  Bakek,  Inspector, 
Bureau  of  Animal  Industry, 
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PRELIMINARY  CATALOGUE  OF  PLANTS  POISONOUS  TO 

STOCK. 

By  V.  K.  Chesnut,  B.  S., 
Assistant  J  Division  of  Botany  ^  Department  of  Agriculture. 

In  Bulletin  No.  20  of  the  Division  of  Botany  of  this  Department 
and  in  Farmers'  Bulletin  No.  86,  also  of  this  Department,  an  att^empt 
was  made  to  describe  the  plants  native  to  the  United  States  which  are 
best  known  to  be  poisonous  either  to  man  or  to  domestic  animals,  and 
also  to  give  a  satisfactory  account  of  their  geographical  distribution 
and  poisonous  qualities.  No  systematic  attempt  has  as  yet  been  made 
to  study  the  poisonous  plants  of  our  new  possessions.  In  the  present 
catalogue  there  has  been  gathered  together  a  few  brief  notes  concern- 
ing a  very  much  larger  number  of  plants,  mostly  introduced  or  native, 
than  was  given  in  the  bulletins  named  above,  all  of  which  have  been 
reported  to  be  more  or  less  poisonous  to  stock. 

Some  of  the  species  treated  of  in  the  bulletins  have  been  omitted 
in  this  catalogue,  either  because  stock  are  not  poisoned  by  eating 
thera,  or  because  they  are  not  known  to  have  been  eaten  by  stock. 
The  leaves  of  the  various  species  of  poisonous  Rhus,  for  example, 
are  eaten  by  several,  if  not  all,  kinds  of  stock  with  impunity,  and 
even  with  considerable  relish.  On  the  other  hand,  stock  have  not 
been  known  to  eat  the  false  jessamine.  The  plants  which  are  well 
known  to  cause  death  in  a  purely  mechanical  way  are  excluded  from 
this  account  because  they  are  not  poisonous.  Bacteria  and  all  living 
plants  parasitic  on  animal  organisms  have  also  been  excluded. 

Those  plants  which  are  injurious  or  fatal  in  a  mechanical  way  have 
been  called  "stock-killers"  by  Prof.  J.  II.  Maiden,  the  well-known 
economic  botanist  of  Australia.  These  contain  no  poisonous  sub- 
stances, but  operate  chiefly  by  clogging  up  the  intestines,  by  perfor- 
ating and  inflaming  the  tissues  of  the  eyes,  the  nose,  or  the  mouth 
and  intestinal  tract,  and  perhaps  b}^  evolving  gases  which  distend 
the  stomach  and  intestines  to  such  a  degree  that  it  is  impossible  for 
the  lungs  and  heart  to  perform  their  function  in  aerating  and  circu- 
lating the  blood.  Instances  of  bloating  are  very  frequent  in  stock, 
as  is  evidenced  by  the  information  contained  in  Bulletin  No.  52  of 
the  State  Agricultural  Experiment  Station  at  Fort  Collins,  Colo. 
Prof.  W.  W.  Cooke  cites  numerous  cases  of  death  in  sheep,  espe- 
cially ewes,  from  bloat  caused  by  eating  green  alfalfa.  He  estimates 
that  over  5  per  cent  are  killed  by  eating  it  and  concludes  that  it  is 
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not  a  safe  food  for  stock  unless  certain  precautions  are  observed. 
The  precautions  enumerated  are  well  worthy  of  careful  consideration. 
While  this  action  in  several  cases  is  mechanical,  it  seems  probable 
that,  under  certain  conditions,  poisonous  substances  may  also  be 
formed  in  the  stomach  at  the  same  time,  and  that  these  may  also  be 
a  cause  of  death.  Prussic  acid  may  thus  be  easily  formed  from 
amygdaline,  a  nonpoisonous  substance  which  exists  in  the  leaves  of 
several  groups  of  plants  belonging  to  the  rose  family. 

The  annoying  or  serious  and  sometimes  fatal  effect  of  the  sharp 
barbed  awns  of  certain  grasses  is  especially  well  known  to  Western 
farmers,  who  experience  much  trouble  from  the  fox-tail  and  squirrel- 
tail  grasses  {Hordeum  sp.),  which  are  so  abundant  in  Western  meiid- 
ows.  These  grasses  make  excellent  fodder  when  young,  but  when 
nearly  mature  the  awns  easily  separate,  and  frequently  work  their 
way  into  the  mouth  and  throat,  or  the  eyes  and  ears,  and  cause  such 
intense  suffering  that  the  animal  must  be  killed.  The  hairs  from  the 
crimson  clover  {Trifoliiim  incarmatum)  act  in  a  very  different  man- 
ner. In  Circular  No.  8  of  the  Division  of  Botany  of  this  Department 
Mr.  Coville  has  shown  that  if  the  overripe  dried  plants  arc  eaten  by 
stock  the  hairs  become  easily  detached  from  the  flower  stalks  and 
heads,  and,  by  virtue  of  their  barbed  structure,  accumulate  in  the 
intestines  in  the  form  of  felt-like  balls  which  gradually  increase  in 
size  until  the  intestines  become  completely  clogged.  Several  instances 
of  death  from  this  cause  have  been  recorded.  This  is  also  true  of 
some  species  of  cacti  which  in  Mexico  and  the  southwest  serve  as 
food  for  stock.  In  the  issue  of  the  Transactions  of  the  Academy  of 
Science  of  St.  Louis  for  November  30,  1897  (Vol.  7,  No.  18),  Prof. 
Trelease  gavean  account  of  an  unusual  accumulation  of  fine  cactus 
bristles  which  caused  the  death  of  a  bull  at  San  Luis  Potosi  in  Mexico. 
The  animal  being  untamable,  had  been  allowed  to  run  wild,  its  chief 
food  in  winter  having  consisted  of  five  species  of  Opuntia,  which 
grew  plentifully  in  the  vicinity.  Since  the  minute  bristles  had  not 
been  scorched  or  burnt  off  the  plant  in  any  way,  they  were  swallowed 
with  the  fleshy  part  and  gradually  accumulated  in  the  form  of  six- 
teen spherical  masses  which  averaged  about  4  inches  in  diameter  and 
about  7  ounces  in  weight.  A  microscopical  investigation  of  these 
balls  showed  that  they  were  composed  almost  wholly  of  the  minute 
barbed  bristles  characteristic  of  the  Opuntias.  Anyone  who  has 
attempted  to  gather  the  gorgeous  blossoms  of  these  species  can  not 
fail  to  remember  the  ease  with  which  the  bristles  pierce  the  flesh  and 
the  pertinacity  with  which  they  cling  to  it.  When  the  plants  are 
properly  singed,  however,  they  may  be  used  for  fodder  without  danger. 
When  the  larger  spines  only  are  cut  off  and  the  remainder  feed  to 
stock,  these  concretions  are  to  be  expected. 

At  least  one  representative  of  the  lower  orders  of  fungi,  the  corn 
smut  {Ustilago  maydis)^  appears  to  be  deleterious,  and  sometimes 
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even  fatal  to  stock  in  a  mechanical  way  by  virtue  of  the  large  quan- 
tity of  the  dry  powdery  spores  which  it  contains  when  mature. 
These  probably  act  by  expanding,  and  thus  obstructing  the  stomach. 

In  the  case  of  some  molds,  such  as  the  white  mold  {Aspergillus 
glaucus),  found  on  corn  and  oats,  it  has  been  proved  that  the  si>ores 
will  germinate  and  grow  within  the  tissues  of  the  body.  They  cause 
death  apparently  from  a  poisonous  compound  which  is  produced 
simultaneously  with  the  mold.  Other  plants  are  undoubtedly  delete- 
rious to  stock  on  account  of  their  dry,  tough,  fibrous,  or  indigestible 
character.  Cases  of  blind  staggers  with  marked  cerebral  symptoms 
have  been  cited  to  me  by  Dr.  Albert  Hassall,  of  the  Bureau  of  Ani- 
mal Industry,  which  were  caused  simply  by  the  continued  feeding  of 
a  large  quantity  of  dry  fodder  for  several  days  or  weeks.  The  intes- 
tines were  completely  stopped,  but  whenthe  impacting  material  was 
removed  the  symptoms  speedily  vanished. 

The  list  as  given  is  provisional  for  some  species,  as  the  reports  upon 
which  their  reputation  is  founded  are  very  meager,  and  sometimes 
even  contradictory.  A  very  interesting  and  instructive  illustration 
of  this  was  published  in  the  Bulletin  of  Pharmacy  for  May,  1899. 
The  chief  portion  of  Mr.  Theod.  A.  Melter's  article  entitled  "When 
to  Gather  Plants"  [for  drugs]  is  devoted  to  a  consideration  of  the 
time  in  various  places  in  the  Southern  States,  at  which  to  gather  the 
passion  flower  vine  {Passiflora  incarnata)^  which  is  very  extensively 
used  by  pharmaceutical  manufacturers.  It  is  a  well-recognized  fact 
that,  in  order  to  get  a  drug  of  maximum  and  uniform  strength,  the 
plant  should  be  cut  off  just  above  the  roots  when  it  is  beginning  to 
flower.  The  very  interesting  observation  was  made  that,  while  the 
plant  blossomed  in  March  at  West  Palm  Beach  in  Florida,  the  blos- 
soms did  not  appear  until  April  at  Jacksonville,  Fla.,  300  miles  north- 
ward; nor  until  May  at  Montgomery,  Ala.,  and  June  at  Nashville, 
Tenn.,  both  of  which  latter  places  are,  respectively,  300  and  600 
miles  north  of  Jacksonville.  The  drug  collected  at  the  flowering 
time  at  all  of  these  places  proved  to  be  of  equal  potency.  The  most 
interesting  ffict,  however,  comes  in  right  here.  In  July,  500  pounds 
of  the  drug  was  collQcted  and  offered  for  sale  at  Jacksonville.  As 
the  plant  blossoms  here  in  April,  the  drug  was  refused  for  medical 
use,  but  was  purchased  at  a  cent  a  pound  to  be  used  for  hay.  The 
horse  to  which  it  was  fed  ate  it  with  relish  so  long  as  the  supply 
lasted,  and  even  preferred  it  to  hay.  No  ill  results  were  observed, 
and  in  fact  the  horse  became  not  only  very  fat,  but  more  high  spir- 
ited. Eight  months  later,  in  March,  the  author  of  the  article  received 
50  pounds  of  the  fully  potent  drug  from  West  Palm  Beach,  and,  by 
accident  or  carelessness,  his  horse  got  access  to  it  at  night  and  ate 
over  half  of  the  quantity.  The  animal  was  found  in  a  very  stupid 
state  the  next  morning,  and  it  remained  in  this  condition,  but  with 
loss  of  flesh,  for  six  weeks  when  it  died.     When  it  is  remembered 
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that  the  other  horse  ate  500  pounds  and  became  high  spirited,  the 
effect  of  the  varying  season  on  the  drug  is  at  once  apparent. 

Several  doubtful  plants  are  here  enumerated,  not  necessarily  be- 
cause it  is  believed  that  they  are  iK>isonou8,  but  with  the  view  to 
eliciting  more  i)dsitive  evidence  either  for  or  against  them.  Although 
comprehensive,  the  list  is  incomplete,  for  exi>erience  is  slowly  but  con- 
stantly adding  to  the  number  already  known  or  suspected  to  be 
poisonous. 

A  few  plants  not  poisonous  to  stock  are  nevertheless  objectionable 
to  stockmen  and  should  be  mentioned  in  this  connection.  This  class 
includes  all  of  those  which,  when  eaten,  taint  the  milk  or  impart  a 
disagreeable  or  more  rarely  poisonous  quality  to  the  animal's  flesh. 
Wild  garlic  {Allium  vineale)  is  a  ^amiliar  example  of  a  plant  which 
taints  milk.  It  is  intended,  however,  to*  speak  here  only  of  those 
species  which  thus  indirectly  cause  poisoning.  Mention  has  been 
made  of  a  few  such  plants  in  the  catalogue,  the  most  prominent 
being  the  bitterweed  {Helenium  tenuifolium)  of  the  Gulf  States,  and 
the  may  apple  {Podophyllum  peUatum)  of  the  Eastern  States.  More 
facts  and  further  investigation  are  needed  in  this  line  of  work. 

In  considering  the  circumstances  under  which  stock  eat  this  obnox- 
ious vegetation  the  most  stress  should  be  laid  upon  unfamiliarity. 
The  odor  and  the  taste  of  the  plants  which  are  ordinarily  eaten  by 
stock  are  so  varied  that  it  is  little  wonder  that  any  animal,  when 
placed  among  plants  with  which  it  is  unfamiliar,  will  eat  one  that  is 
deleterious.  Especially  when  hungry  or  thirsty  such  animals  are  apt 
to  eat  anything  of  the  kind  placed  within  their  reach.  The  custom 
so  prevalent  in  the  West  of  driving  large  herds  of  cattle  and  sheep 
from  one  pasture  ground  over  wide  areas  of  barren  country  to  another 
is  especially  conducive  to  severe  losses  from  plant  poisoning. 

Another  very  important  class  of  cases  is  due  to  a  purely  artificial 
cause,  and  may  therefore  be  remedied  by  the  exercise  of  due  intelli- 
gence and  care.  This  cause  consists  in  the  use  of  impure  or  unclean 
hay.  The  seed  sown  is  sometimes  contaminated  with  poisonous  weed 
seeds  or  Avith  the  spores  of  ergot.  Grass  or  meadow  hay  is  still  more 
apt  to  contain  poisonous  plants.  These  are,  .of  course,  generally 
rejected  by  all  but  the  most  hungry  animals,  but  when  the  textnre 
happens  to  be  nearly  the  same  as  that  of  the  hay  itself,  it  is  very  apt 
to  be  eaten  by  the  animal.  Bulletin  No.  35  of  the  North  Dakota 
Experiment  Station  contains  an  interesting  account  by  Prof.  E.  F. 
Ladd  of  the  poisoning  of  a  bull  by  eating  slough  hay  which  was 
described  as  being  badly  contaminated  with  the  water  hemlock 
{Cicuta  maculata).  In  the  case  investigated,  evidence  of  the  water 
hemlock  poison  was  plainly  detected  in  the  stomach. 

The  practice  of  tempting  stock  to  eat  material  which  is  more  or 
less  deleterious  by  cutting  it  up  finely  and  mixing  it  with  food  of 
superior  quality  is  also  open  to  criticism.     There  is  some  question  in 
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regard  to  the  merits  of  the  seeds  of  the  velvet  bean  as  a  food  plant 
for  stock.  The  plant  is  now  largely  cultivated  in  the  South,  but  does 
not  matui-e  its  seed  well  except  in  Florida  and  the  adjacent  parts  of 
Greorgia  and  Alabama.  The  nitrogen  content  of  the  seed  is  very  high, 
but,  according  to  Mr.  J.  F.  Duggar,  of  the  Alabama  Station,  the 
verdict  of  three  out  of  four  correspondents  is  against  the  use  of  the 
seed  as  a  food  for  man.  The  fourth  man,  quoting  from  Professor 
Duggar's  bulletin  on  the  subject,  says:  "For  human  food  they  are 
by  all  odds  the  richest  and  best  vegetable  I  have  ever  tasted.  If 
eaten  in  large  quantities  they  will  nauseate  the  stomach,  not  from 
poison,  but  from  richness."  This  recommendation  is  of  ratlier  doubt- 
ful value,  especially  when  we  consider  there  is  one  authentic  case  on 
record  in  which  nearly  fifty  people  were  very  badly  i)oisoned  by 
eating  the  seeds.  Stock  often  refuse  to  oat  the  seeds,  but  as  the  hull 
is  readily  eaten  alone,  both  the  hull  and  seed  are  often  ground  up 
together  in  order  to  make  the  animals  eat  the  seeds,  which  are  con- 
sidered very  nutritious.  It  is  possible,  however,  that,  as  in  the  case 
of  the  jack  bean  (Canavolia  ensiformis),  much  of  the  nitrogen  which 
they  contain  is  in  the  form  of  amides,  and  is,  therefore,  not  available 
for  nutrition.  If  not  absolutely  poisonous,  it  may  possibly  be  deleteri- 
ous in  the  assimilation  of  other  food.     * 

Some  plants  useful  for  fodder  in  small  quantities  are  deleterious 
when  fed  continuously  as  hay.  In  Bulletin  No.  35  of  the  North 
Dakota  Station  Pi'ofessor  Ladd  has  shown  that  millet  hay  exercises 
H  very  marked  action  on  the  kidneys  of  stock  to  which  it  has  been 
fed  continuously,  and  he  has  succeeded  in  isolating  a  poisonous 
glucocide.  Lupines  (i.  plattensis  and  L.  leucophyllus)  are  esteemed 
as  good  fodder  in  Montana,  but  the  enormous  fatality  which  has 
occasionally  attended  its  use  show  that  it  is  poisonous  under  some 
conditions,  probably  when  the  ripe  seeds  are  present  in  considerable 
quantity. 

The  most  serious  losses  of  stock  due  to  poisonous  weeds  have  been 
reported  from  the  western  half  of  the  United  States.  In  three  cases 
that  occurred  in  October  and  November,  1898,  over  2,000  sheep  are 
reported  to  have  perished.  Smaller  fatalities  have  been  reported 
from  all  parts  of  the  United  States,  including  Alaska.  The  money 
value  of  this  loss  can  not  well  be  estimated,  but  it  must  bo  a  very 
considerable  sum.  The  loss  to  one  correspondent  from  loco  in  one 
year  is  estimated  at  $2,200,  and,  as  is  mentioned  in  the  catalogue, 
the  State  of  Colorado  paid  out  $200,000  in  bounties  to  rid  itself  of 
this  pest.  The  loss  from  lupine  i)oi8oning  in  Montana  during  the 
fiscal  year  ending  June  30,  1899,  is  estimated  at  about  $10,000.  The 
number  of  eastern  cases  of  animal  poisoning  investigated  by  the 
Division  of  Botany  during  the  fiscal  year  ending  June  30,  1899,  is 
only  six,  all  of  which  were  of  minor  importance  only.  Twenty  cases 
from  west  of  the  Mississippi  were  investigated  during  the  same  i)eriod. 
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The  information  incorporated  in  the  accompanying  catalogue  has 
been  procured  from  the  most  diverse  sources.  Special  treatises, 
inchiding  the  works  of  Kobert,  Blythe,  Comevin,  Frohner,  Dammann, 
Millspaugh,  White,  Van  Hasselt,  and  Rochebrune,  have  been  con- 
stantly at  hand,  and  free  recourse  has  been  had  to  the  numerous 
articles  found  ih  the  various  botanical  and  chemical  journals  and 
agricultural  bulletins;  also  the  literature  indexed  in  the  Catalogue 
and  Index  Medicus  of  the  Surgeon-General's  library  at  Washington. 
Besides  some  actual  experiments  made  in  this  Department,  an  impor- 
tant and  most  valuable  source  of  information  has  been  the  corre- 
spondents of  the  Division  of  Botany.  The  letters  from  farmers  and 
large  stock  raisers  have  done  much  to  further  our  knowledge  in  these 
lines.  The  letters  from  botanists,  chemists,  and  medical  men  have 
been  especially  esteemed  for  the  more  explicit  information  which  they 
conveyed. 

The  problem  of  establishing  the  identity  of  a  plant  which  has,  or  is 
supposed  to  have,  caused  poisoning  in  the  field  is  not  always  easy, 
and  it  is  frequently  only  by  a  combined  knowledge  of  the  sciences 
and  of  a  variety  of  diseases  that  it  can  be  solved.  For  the  general 
facts  as  to  the  occurrence  of  losses,  the  number  of  animals  affected, 
and  the  amount  of  the  money  loss  we  must  look  to  those  whose  inter- 
ests are  immediately  affected.  The  same  class  can  also  afford  us  gen- 
eral data,  assisting  in  the  identification  of  the  plant  which  has  inflicted 
the  damage.  For  the  final  determination  of  the  injurious  plant,  how- 
ever, technical  assistance  is  required,  and  here  the  veterinarian,  the 
chemist,  and  the  botanist  can  be  of  great  service. 

When,  however,  the  plant  has  been  identified  we  still  need  infor- 
mation concerning  the  nature  of  the  poison,  and  need  to  know  of  a 
rational  antidote.  For  this  knowledge  wo  must  depend  upon  the 
chemist  and  medical  man. 

The  cooperation  of  chemists  and  medical  men  is  therefore  espe- 
cially solicited;  but  at  the  same  time  it  is  still  necessary  to  impress 
upon  others  the  desirability  of  their  assistance  in  obtaining  the  fullest 
and  most  accurate  information  in  regard  to  all  the  phases  of  plant 
poisoning  which  come  under  their  observation. 

CATALOGUE   OF  PLANTS   POISONOUS  TO  STOCK. 

PERISPORACE^  (Rot-mold  Family). 

Aspergillus  glaucus  (L.)  Link. — This  is  the  common  floc43ulent 
WOOLLY  MOLD  Avhicli  Sometimes  develops  to  a  dangerous  extent 
on  corn,  oats,  and  other  food  grains  which  have  either  been  har- 
vested before  full  maturity  or  been  stored  in  a  damp  place.  The 
moldy  growth  is  pure  white  at  fii*st,  but  changes  with  the  ripening 
of  the  spores  to  gray  and  then  green.  The  spoi'es  are  apparently 
the  cause  of  the  so-called  enzootic  cerebri tis,  or  **  staggers,"  of 
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horses,  which,  during  the  winter  of  1898-99,  has  been  reported 
as  having  caused  very  heavy  losses  throughout  the  Missouri  Val- 
ley, in  Illinois,  Indiana,  Tennessee,  and  Maryland.  Experiments 
made  in  1891  by  Dr.  N.  S.  Mayo,  at  Manhattan,  Kans.,  confirm 
the  results  of  European  investigators,  who  have  shown  that  the 
spores  of  this  mold  will  grow  inside  of  a  living  animal  if  they  are 
introduced  into  the  blood  in  any  way.  Death  is  probably  caused 
by  some  i)oison  which  is  simultaneously  produced  with  the  mold 
in  the  body  of  the  animal. 

HYPOCREACE^  (Ergot  Family ) . 

Claviceps  purpurea  (Fr.)  Tul. — This,  the  most  common  species  of 
ERGOT,  infests  various  species  of  native  and  cultivated  grasses. 
It  causes  great  loss  of  stock,  especially  in  the  West,  where  it  is 
much  more  common  than  in  the  Eastern  States. 

USTILAGINACE^  (Smut  Family). 

Ustilago  inaydis  (DC.)  Corda. — The  black  powdery  fungus  known 
as  CORN  SMUT  is  common  throughout  the  corn-producing  districts 
of  the  middle  West  and  is  occasionally  reported  as  being  fatal  to 
stock.  Experiments  made  in  Wisconsin  and  elsewhere  show  that 
it  is  not  a  very  active  poison  when  eaten  in  moderate  quantity. 
When  fed  in  gradually  increasing  amounts  up  to  2  pounds,  no 
effect  was  noted,  but  4  pounds  fed  on  each  of  two  successive  days 
caused  the  sudden  death  of  one  cow.  Since  corn  smut  has  been 
shown  to  be  less  fatal  when  wet,  it  seems  probable  that  its  phys- 
ical and  not  its  chemical  character  may  be  responsible  for  the 
death  of  cattle  which  have  eaten  it  in  considerable  quantity. 

UREDINACE^  (Rust  Family). 

Coleosporium  solidaginis  (Schw.)  Theum. — This  is  a  parasitic 
growth  that  is  found  on  some  species  of  golden  rod  and  is  pos- 
sibly responsible  for  the  cause  of  the  so-called  golden-rod  poison- 
ing in  horses.     (See  Solidago  sp.) 

AGARICACE^  (Mushroom  Family). 

Amanita  muscaria  (L.)  Fr. — The  well-known  fly  Amanita  (fly 
FUNGUS;  DEADLY  AMANITA)  may  be  found  from  spring  to. early 
winter  in  pine  forests  throughout  the  United  States.  Cows  are 
supposed  to  be  killed  by  eating  it,  and  almost  every  year  the 
daily  papei^s  chronicle  the  death  of  several  human  beings  wlio 
were  led  to  eat  the  fungus  through  mistake  for  some  edible 
species.  The  fresh  cap  is  frequently  rubbed  up  with  milk  and 
used  to  x>oison  flies. 
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PHALLACE^  (Stink-horn  Family). 

Clathnis  columnatus  Bosc. — In  an  article  published  in  the  Botan- 
ical Gazette  (vol.  15,  p.  45),  Dr.  Farlow,  of  Harvard  University, 
gives  an  account  of  an  investigation  of  a  case  of  poisoning  in 
hogs  which  was  caused  by  eating  this  peculiar  fungus.  It  grows 
in  patches  in  oak  woods  and  openings,  and  is  quite  common 
throughout  the  Southern  States. 


Fio.  38.— Fly  amanita  (Amanita  muscaria) ;  a,  matnre  plant :  b,  top  view  of  cap  showing  corky 
patches— both  one  half  natural  size. 

POLYPODIACE^  (Fern  Family). 

Pteris  aquilina  L. — In  July,  1895,  nineteen  cattle  died  in  Maryland, 
which  Avere  supposed  to  have  been  poisoned  by  eating  the  common 
BRACKEN  FERN.  Very  few  similar  cases  are  on  record,  but  one 
European  authority  cites  one  in  which  five  horses  were  killed  by 
eating  hay  contaminated  with  this  fern,  and  another  states  that 
cases  are  quite  frequent  among  cattle  in  England. 

EQUISETACE^  (Horsetail  Family). 

Equisetum  arvense  L. — The  field  horsetail  was  reported  from 
Connecticut  in  1871  as  being  poisonous  to  horses.     Cases  are  yery 
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rare,  and  it  is  probable  that  this  plant  is  deleterious  only  when 
eaten  in  considerable  quantity  and  then  perhaps  only  on  account 
of  its  physical  character.  Experiments  made  in  Europe  show 
that  a  similar  species  {E.  pdustre)  is  fatal  to  horses  when  fed  in 
considerable  quantity  with  hay. 

TAXACE^  (Yew  Family). 

Taxus  minor  (Michx.)  Britton. — The  COMMON  yew,  or  ground  hem- 
lock of  the  northeastern  United  States,  is  called  poison  hem- 
lock in  some  places.  The  leaves  of  this  shrub  are  probably 
poisonous  to  stock,  as  are  those  of  the  European  yew.  This 
species  is  more  accessible  to  sto<ik  than  the  western  yew  {Taxus 
brevifolia)y  which  grows  only  in  deep  canyons. 

POACK^  (Grass  Family). 

Lolium  temulentum  L.-^The  seed  of  the  darnel,  or  poison  rye 
GRASS,  an  introduced  annual  especially  abundant  on  the  Pacific 
Slope,  is  considered  poisonous  to  both  man  and  animals. 

Stipa  robusta  (Vasey)  Nash. — This  is  a  perennial  plant  which  is 
known  in  Arizona  and  New  Mexico  as  sleepy  grass.  It  pro- 
duces a  narcotic  effect  on  horses  and  cattle  that  feed  upon  it,  but 
stock  bred  in  that  region  rarely  touch  it. 

Zea  mays  L. — The  numerous  deaths  that  are  frequently  attributed 
to  INDIAN  corn  are  mostly  due,  not  to  any  poison  inherent  in 
the  plant,  but  rather  to  parasitic  or  saprophytic  fungus  growths, 
as  noted  under  Aspergillus  and  Ustilago.  The  green  fodder  is  very 
apt  to  cause  severe  and  even  fatal  bloating  if  the  animal's  diet 
is  not  properly  regulated.  Death  has  also  been  attributed  to  the 
presence  of  niter  (potassium  nitrate)  in  the  growing  stalks.  It 
is  supposed  that  in  very  rich  soil  this  substance  will  sometimes 
accumulate  in  the  stalks  in  considerable  quantity  during  a  pro- 
» longed  drought. 

METjANTHACE^  (Bunch-flower  Family). 

Chrosperma  muscaetoxicum  (Walt.)  Kuntze. — The  bulbous  portion 
of  the  FLY  POISON,  or  crow  poison,  an  Eastern  plant,  is  some- 
times eaten  by  cattle  with  fatal  results.  The  bulbs,  when  mashed 
up  with  molasses,  are  used  to  stupefy  flies. 

Veratrum  viride  Ait.— The  leaves  of  the  common  swamp  helle- 
bore (American  white  hellebore;  false  hellebore; 
Indian  poke)  of  the  eastern  and  northern  portions  of  the  United 
States  have  proved, fatal  to  man  and  to  horses.  Sheep  eat  the 
young  leaves  and  shoots  with  apparent  relish.  The  seed  is 
poisonous  to  cliickens. 

Veratrum  californicum  Durand. — The  root  and  young  shoots  of  the 
California  false  hellebore  have  been  reported  as  being  fatal 
to  horses. 
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Zygadenus  venenosus  Wats. — The  name  death  camas  has  been 
applied  to  this  plant  in  the  Northwest  to  distinguish  it  from  the 
trno  camas  {Quamasia  quamash),  which  is  highly  esteemed  for 

food  by  the  Indians.     In  Ore- 
gon  it  is  erroneously  called 


Fig.  :*.— False  hellebore  ( Veratrum  viride),  one-  Fio.  40.— Lily  of  the  vaUey  (ConvdOa- 

third  nataral  size.  via  m ajcUis)^  one-third  natural  size. 

*' lobelia"  by  most  stockmen  and  farmers.     Horses,  cattle,  and 
sheep,  as  well  as  man,  are  poisoned  by  eating  the  bulb. 
Zygadenus  elegans  Pursli. — The  bulbs,  and  perhaps  the  loaves  of 
the    Glanrous  zygrfdenus,  or  alkali   grass,  are  i)oisonous  to 
cattle. 

LILIACE-E  (Lily  Family). 

Leucocrinuni  montanum  Nutt. — This  beautiful  little  i)lant  is  known 
throughout  the  Northwest  as  LEUCOCRINUM.  It  is  supposed  in 
Montana  to  bo  very  fatal  to  sheep,  especially  after  the  fruit  is 
developed. 

Nothoscordum  bivalve  (L.)  Britton. — The  bulbs  of  a  plant  called 
CROW  POISON  were  sent  to  the  Department  from  Texas  in 
March,  1898,  with  the  information  that  they  were  suspected  of 
being  very  fatal  to  cattle  at  that  time  of  the  j^ear.     The  mature 
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plants  grown  from  these  bulbs  proved  to  be  of  the  above  species. 
Another  common  name  for  the  plant  is  yellow  false  garlic. 

CONVALLARL^CE^  (Lily  of  the  Valley  Family). 

Convallaria  majalis  L. — All  parts  of  the  lily  of  the  valley  are 
powerfully  poisonous,  and  are  liable  to  cause  damage  to  cattle 
and  hoi*ses. 

HuEMODORACE-^  (Bloodwort  Family). 

Gyrotheca  capitata  (Walt.)   Morong. — This  is  the   red   root,   or 
PAINT  root,  of  the  Atlantic  Coast  and  Cuba,  so  called  on  account 
of  the  red  color  of  its  sap.     White  hogs  are  supposed,  through- 
out the  South,  to  be  particu- 
larly subject  to  the  poison 
contained  in  the  plant. 

AMARYLLIDACEJE     (Amaryllis 
Family). 

Atamosco  atamasco  (L.) 
Greene.  —  The  atamasco 
ULY  of  the  southeastern 
United  States  is  supposed  by 
some  persons  to  cause  the 
disease  known  as ' '  staggers  " 
in  horses. 

PAGACE-S  (Beech  Family). 

Quercus  sp. — In  Europe  the 
acorns  of  various  species  of 
oaks  cause  sickness  and 
death  in  hogs  and  cattle. 
This  effect  may  possibly  be 
due  to  bloating,  but  may  also 
be  due  in  some  way  to  the 
tannin  or  the  bitter  principle 
which  they  contain. 

URTICACE^  (Nettle  Family). 
Urtica  gracilis  Ait.-The  SLEN-  FiG.41.-Slendernettlo(C7r^ca(7rac«i.). 

ER    NETTLE  covei*s   thou- 
sands of  acres  of  reclaimed  swamp  land  in  Michigan  and  Wiscon- 
sin, which  is  made  nearly  worthless  by  its  dense  growth,  horses 
refusing  to  pass  through  it  to  cultivate  the  soil. 
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CHENOPODIACEiB  (Goosefoot  Family). 

Sarcobatus  vermiculatus  (Hook.)  Torr. — Black  greasewood,  or 
CHICO,  is  a  scraggy  shrub  which  grows  in  strongly  alkaline  soil  in 
the  southwestern  and  western  portions  of  the  United  States.  A 
correspondent  in  New  Mexico  states  that  on  one  occasion  he 
counted  as  many  as  1,000  sheep  that  had  been  killed  by  eating 
the  leaves  of  this  plant.  It  is  claimed  that  cows  are  not  affected 
by  eating  it  at  any  time  and  that  sheep  can  eat  it  quite  freely  in 
winter.  Death  is  perhaps  due  more  to  the  bloating  effect  rather 
than  to  any  poisonous  substance  which  the  plant  contains. 


FiQ.  43.— Poke  weed  (Phytolacca  decandra)^  one-half  natural  size. 
PHYTOLACCACEuE  (Pokeweed  Family). 

Phytolacca  decandra  L. — The  leaves  of  the  common  pokeweed 
(poke;  garget;  American  nightshade)  of  the  eastern  half  of 
the  United  States  is  occasionally  eaten  by  cattle  with  fatal  results. 

ALSINACE.E  (Pink  Family). 

Agrostemma  githago  L. — The  common  corn  cockle  (cockle;  mul- 
lein pink)  is  an  introduced  weed  from  Europe.  Poultry  and 
household  animals  are  occasionally  poisoned  by  eating  the  seeds 
or  the  bread  made  from  wheat  contaminated  with  the  seeds. 

Silene  antirrhina  L.— The  sleepy  catchfly,  which  is  found  through- 
out the  United  States,  was  stated  to  have  poisoned  sheep  in 
southern  Michigan  a  few  years  ago,  but  there  is  reason  to  believe 
that  the  poisoning  was  due  to  another  source. 
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MAGNOLIACE^  (Magnolia  Family). 

Illicium  floridanum  Ellis. — The  leaves  of  this  species  of  anisetree 
are  supposed  to  be  poisonous  to  stock. 

BANUNCULACEuE  (Crowfoot  Family). 

Aconitum    napellus    L. — ^The    European    aconite    (monkshood; 
wolfsbane)   is  very  commonly  cultivated  in  gardens  and  is 
therefore    capable    of    doing 
great    damage    to    stock. 
Horses  and   cattle  have  fre- 


Pio.43L~Corn  cockle  {Agrostemma  (lithago): 
Qi  sprays  showing  flowers  and  seed  capsule, 
one-third  natural  size;  6,  seed,  natural  size; 
^1  seed,  four  times  natural  size. 


PiQ.  44.— Aconite  iAconitum  columbianum):  «, 
flowering  plant;  6,  seed  capsule— both  ono- 
third  natural  size. 


quently  been  poisoned  by  eating  the  leaves  and  flowering 
tops. 

Aconitum  columbianum  Nutt. — The  Western  aconite,  or  monks- 
hood, is  native  in  the  northwestern  portion  of  the  continent, 
where  it  sometimes  poisons  sheep. 

Actaea  alba  (L.)  Mill.,  White  baneberry.— Actaea  rubra  (Ait.) 
Willd.,  Red  baneberry. — Very  little  damage  is  done  to  stock 
by  these  plants,  because  animals  generally  refuse  to  eat  them. 
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Sheep  are  oeoasionally  i)oi8oiie(l  b}'^  eating  the  leav^es  of  a  closely 
related  European  species  {A.  spicaki). 
Anemone  quinquefolia  L. — The  common  wind  flower  which  grows 
throughout  uiost  of  the  United  States  is  extremely  acrid  and 
poisonous.  Cattle  seldom  touch  it:  The  plant  loses  most  of  its 
poison  in  drying. 
Delphinium  tricorne  Michx. — The  dwarf  larkspur,  or  STACiGF.R 
WEED,  of  llio  northeastern  quarter  of  the  United  States  has  been 

especially  report<3d  from  Ohio 
as  fatal  to  cattle  in  April,  when 
the  fresh  leaves  appear. 
Delphinium  consolida  L. — The 
seeds  of  the  commonly  iuti*o- 
duced    FIELD    larkspur  are 
well  known  to  be    poisonous; 
the  leaves  are  known  in  Euroi)e 
to  be  fatal  to  cattle. 
Delphinium    menziesii    DC.*— 
The  PURPLE  LARKSPUR  of  the 
northwestern    quarter    of   the 
United  States  is  very  common 
throughout  Montana.     In  one 
case  of  poisoning  reported  by 
Dr.  E.  V.  Wilcox  of  the  Mon- 
tana Experiment  Station,  over 
600  sheep  w^ere  affected,  250  of 
which   were   claimed   to  have 
been  killed  by  the  weed.    An 
experiment  made  by  Dr.  S.  B. 
Nelson,  professor  of  veterinary 
sciences    in    the    Washington 
State    Agricultural    College, 
shows  that  it  is  possible  to  feed 
as  much  as  24f  pounds  of  the 
fresh  leaves  to  a  sheep  within  • 
a  period  of  five  days  without 
any  apparent  ill  effect  taking  place.     An  experiment  made  by 
Dr.  Wilcox  shows  that  the  extract  from  less  than  an  ounce  ot  the 
dried  leaves  killed  a  yearling  lamb  in  two  hours,  the  dose  having 
been  given  by  way  of  the  mouth. 
Delphinium  geyeri  Greene. — The  Wyoming  larkspur  is  well  known 
throughout  Wyoming,  Colorado,  and  Nebraska  under  the  name 
of  POISON  WEED.     It  is  reported  to  be  the  most  troublesome  plant 
to  stock  in  Wyoming,  the  dark-green  tufts  of  foliage  being  espe- 
cially tempting  in  spring  when  the  prairies  are  otherwise  dry  and 
barren. 


Pia.45. 


-Dwarf  larkspur  {Delphinium  tricorne)^ 
one-third  natural  size. 
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Delphinium  recurvatum  Greene. — This  species  of  larkspur  grows 
in  wet  subsaline  soil  in  the  southern  half  of  California.  It  has 
been  reported  from  San  Luis  Obispo  County  as  fatal  to  animals. 

Delphinium  scopulorum  Gray. — The  tall  mountain  larkspur  of 
the  Rocky  Mountains  has  been  reixorted  to  the  Canadian  Depart- 
ment of  Agriculture  as  poisonous  to  cattle  in  the  high  western 
prairies  of  Canada. 

Delphinium  troUiifolium  Gray. — This  plant  is  common  throughout 
the  coast  region  of  northern  California,  Oregon,  and  Washington. 
In  Humboldt  County,  Cal.,  it 
is  known  as  cow  poison  on 
account  of  its  fatal  effect  on 
cattle.  Its  toxic  character 
has  been  questioned.  Per- 
haps it  is  not  equally  poison- 
ous throughout  all  stages  of 
its  growth. 

Helleborus      viridis      L. — The 

GREEN  HELLEBORE  is  aEuro- 

X>ean  plant  sometimes  found 
as  an  escape  from  our  gar- 
dens. All  of  the  parts  are 
I)oisonou8.  Cattle  have  been 
killed  by  eating  the  leaves. 
Ranunculus  sceleratus  L. — The 

CURSED  CROWFOOT,  Or  CEL- 
ERY-LEAFED    CROWFOOT,    is 

found  throughout  the  eastern 
half  of  the  United  States  and 
also  in  Europe.  Cattle  gen- 
erally avoid  all  of  the  butter- 
cups, but  fatal  cases  of  poi- 
soning from  this  plant  are 
recorded  in  European  litera- 
ture.    When  dried  in  hay, 

♦V»«  -rvl^^ni-  ».^^^»»«  +^  ^^r^  «^«        PlQ.  46. —Cursed  crowfoot  (Ranunculus  acelcra- 

the  plant  appears  to  be  non-  ^^ . 

poisonous.      The    bulbous 

CROWFOOT  (jR.  huXbosus)  and  the  tall  crowfoot  (R,  acris)  are 

well  known  to  be  very  acrid  in  taste,  and  it  is  probable  that  all 

of  the  species  which  grow  in  water  or  in  very  marshy  land  are 

poisonous. 

BERBERIDACE^  (Barberry  Family). 

Podophyllum  peltatum  L.— The  leaves  of  the  common  mandrake, 
or  May  apple,  of  the  eastern  half  of  the  United  States,  are  spar- 
ingly eaten  by  some  cattle.     Cases  of  poisoning  are  very  rare, 
10317 26 
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but  the  experience  of  one  coiTesi)ondent  shows  that  the  milk 
from  a  cow  that  had  been  feeding  on  the  plant  off  and  on  for 
about  three  weeks  was  so  extremely  laxative  as  to  be  positively 

poisonous.  The  incident  oc- 
curred during  babyhood,  when 
cow's  milk  was  the  sole  source 
of  food .  The  physiological  ef- 
fect of  the  milk  was  precisely 
like  that  of  mandrake.  It  was 
shown  that  the  cow  ate  the 
plant,  which  was  abundant  in 
one  pastui'c,  and  when  the  ani- 
mal was  removed  to  a  pasture 
free  from  the  plant  the  illness 
stopped  at  once. 

BUTNERIACE^  (Strawberry-shrnb 
Family). 

Butneria  fertilis  (Walt.)  Kear- 
ney.— The  large  oily  seeds  of 

the  CALYCANTHUS,  Or  SWEET- 
SCENTED  SHRUB,  contain  a 
X>oisonous  alkaloid,  and  are 
strongly  reputed  to  be  poison- 
ous to  cattle  in  Tennessee. 

PAPAVERACE^    (Poppy  Family). 

Argemone   mexicana  L. — The 

FiO.  47.-Mandrake  {Podophyllum  peltatum).  MEXICAN  POPPY  is  TCpUted  tO 

be  poisonous  to  stock  both  in 
the  United  Stiites  and  in  New  South  Wales.  The  seeds  are  nar- 
cotic, like  opium. 

Chelidonium  majus  L. — The  yellow  milky  sap  of  the  celandine,  an 
introduced  weed  common  in  the  East,  contains  both  an  acrid  and 
a  narcotic  i^oison.  Both  are  powerfully  active,  but  cases  of  poi- 
soning are  very  rare,  as  stock  refuse  to  touch  the  plant. 

Papaver  somniferum  L.,  opium  poppy,  or  garden  poppy.— 
P.  rhoeas  L.,  field  poppy,  red  poppy,  or  corn  poppy.— These 
plants  are  sometimes  found  as  escapes  from  our  gardens.  Both 
contain  acrid  and  narcotic  poisons,  and  European  literature 
records  the  death  of  various  animals  from  eating  their  leaves 
and  seed  pods. 

PRUNACK^  (Plum  Family). 

Prunus  caroliniana  (Mill.)  Ait.— The  LAUREL  CHERRY,  or  MOCK 
orange,  is  native  in  the  southeastern  quarter  of  the  United 
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States,  and  is  there  often  cultivated  for  hedges.  The  half- wilted 
leaves  and  the  seeds  yield  pnissic  acid  and  are  poisonous  when 
eaten  by  animals. 
Prunus  serotina  Ehrh. — The  wild  black  cherry  is  a  valuable 
forest  tree  which  ranges  throughout  the  eastern  half  of  the 
United  States.  Cattle  are  killed  by  eating  the  partially  wilted 
.    leaves  from  branches  thrown  carelessly  within  their  reach  or 


rio-  48.— Black   cherry  (Prunus  serotina),  ono- 
third  natnral  size. 


Fio.  49.— Stemless  loco  weed 
(AragoUuslambertii):  a, flow- 
ering plant;  6,  seed  ixxls;  c, 
cross  section  of  seed  pod— all 
one-third  natural  size. 


ignorantly  offered  as  food.  The  leaves  of  various  other  wild 
and  cultivated  cherries  are  probably  poisonous  to  cattle  in  the 
same  way. 

VICLACE^  (Pea  Family). 

Aragallus  lambertii  (Pursh.)  Greene. — The  Lambert,  or  stemless 
LOCO  weed  is,  next  to  the  following  species,  the  best-known  rep- 
resentative of  a  large  group  of  closely  related  plants  which  are 
native  to  the  western  half  of  the  United  States,  and  are  known  as 
loco  weeds  on  account  of  the  peculiar  crazy  condition  which  they 
induce  in  animals  that  eat  of  their  leaves.     Horses  and  cattle  are 
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-  both  affected,  but  the  chief  damage  is  done  to  horses.  After 
being  permitted  to  graze  on  any  of  these  plants  the  animal 
acquires  an  unnatural  appetite  for  them  and  soon  refuses  all 
other  kinds  of  food.  It  rapidly  becomes  unmanageable  and  crazy, 
and  finally  dies  from  the  lack  of  proper  nourishment. 
Astragalus  moUissimus  Torr. — This,  the  woolly  loco  weed,  is 
perhaps  the  best  known  of  all  the  loco  weeds.  It  is  the  species 
most  abundant  in  Colorado,  where  from  1881  to  1885  nearly 
$200,000  was  paid  out  in  bounties  in  an  attempt  to  exterminate 

it.  The  plant  is  still  abundant 
in  that  State,  and  reports  of 
the  damage  done  by  it  con- 
tinue frequent.  Specimens  of 
the  three  following  species  of 
Astragalus  have  been  for- 
warded to  the  Division  of  Bot- 
any with  the  information  that 
they  were  causing  great  finan- 
cial loss  in  the  districts  noted. 
It  is  quite  probable  that  other 
species  are  dangerous  also. 
Astragalus  bigelovii  A.  Gray.— 
Esi)ecially  reported  from  Plain- 
view,  Tex. 
Astragalus  hornii  A.  Gray.— 
Stock  are  affected  by  this  loco 
weed  in  the  southern  part  of 
California. 
Astragalus  pattersoni  A.  Gray.— 
This  was  especially  reported 
from  Flagstaff,  Ariz.,  as  poison- 
ous to  horses  and  to  sheep. 
Crotalaria    sagittalis     L.— The 

RATTLEBOX      (RATTLE      WEED; 

PiG.50.— Woolly  locoweod  (-4s/raya/u«moWte«i-  WILD  PEA)  is  an  annual  wecd 

viUB):  a,  whole  plant;  fc,  section  of  pod-both  ^hich     ffrows     on      KATidv    fioil 

one-third  natural  size.  WUlcn     grows     OU      Bana>     SOU 

throughout  most  of  the  eastern 
half  of  the  United  States.  In  some  years  it  is  especially  abun- 
dant in  the  bottom  lands  of  the  Missouri  Valley.  Horses  and 
sometimes  cattle  are  killed  in  this  region  by  eating  grass  or 
meadow  hay  which  is  contaminated  with  the  plant. 
Lupinus  leucophyllus  Dougl. — This  herbaceous  shrub  is  a  represent- 
ative of  a  veiy  large  genus  of  plants,  many  of  which  are  widely 
and  abundantly  distributed  throughout  the  West,  and  are  gen- 
erally known  as  lupines.     The  above  species  is  very  abundant 
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in  Montana,  where  it  is  said  to  have  caused  the  death  of  a  very- 
large  number  of  sheep.  There  is  some  question  whether  the  ani- 
mals are  killed  by  a  poisonous  constituent  of  the  plant  or  merely 
by  bloat.  The  seeds  of  all  the  lupines  are  probably  deleterious  in 
the  raw  state.  In  Europe,  however,  the  seeds  of  Lupinus  cdbus, 
after  the  bitter  taste  has  been  removed  by  steeping  and  boiling, 
are  eaten  by  human  beings  as  well  as  by  cattle. 

Robinia  pseudacacia  L. — The  common  locust  tree  is  native  in  the 
central  and  eastern  parts  of  the  United  States,  and  is  extensively 
cultivated  for  ornamental  purposes  throughout  the  Union.     The 
bark  and  the  leaves  contain  a 
powerful  poison,  and  persons 
have  been   killed  by  eating 
these  parts. 

Sesbania  vesicaria  Ell. — The 
curious  membranous-sacked 
seed  pods  of  this  annual  vine 
were  sent  to  the  Department 
from  South  Carolina  in  No- 
vember, 1897,  with  the  infer-, 
mation  that  similar  seeds  were 
found  in  the  stomachs  of  cows 
that  had  died  from  eating 
some  i)oisonous  plant.  This 
species  was  most  strongly 
suspected. 

Sophora  secundiflora  (Cav.) 
DC— The  beautiful  bright- 
red  beans  of  the  frijolillo, 
or  CORAL  BEAN,  of  Southern 
and  western  Texas  contain  a 
powerfully  poisonous  alka- 
loid. The  plant  is  said  to 
have  i>oisoned  stock  in  Texas 
and  in  northern  Mexico. 

Sophora      Sericea      Nutt. — The      Fiq,51.— R&Ule  box  iCrotalariasagittaUs):  a, 

ftTT  TTV  QOPWnT?A  nf  tliA  RAiith  ^^^^®  P^^°*'  ^*  ^^*^  SGction  of  seed  pod- 

8ILKY  SOPHORA  Ot   the  SOUtn-         both  one-third  natural  size. 

em  Great  Plains  region  ^as 

been  somewhat  vaguely  reported  as  one  of  the  plants  that  **  loco  " 
horses  in  that  region.  The  seeds  contain  a  very  poisonous  alkaloid. 
Thermopsis  rhombifolia  (Nutt.)  Richards. — This  plant  is  known  as 
the  PRAIRIE  THERMOPSIS  throughout  the  northern  part  of  the 
Great  Plains  region.  The  seeds  have  been  reported  to  the  Cana- 
dian Department  of  Agriculture  as  being  poisonous  to  children. 
Since  the  plant  grows  abundantly  in  pasture  lands,  it  is  here 
mentioned  as  a  plant  to  be  suspected  in  cases  of  stock  poisoning. 
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LINACEJE  (Flax  Family). 

Linum  rigidum  Pursh. — The  large-flowered  yellow  flax  is 
reported  from  Pecos  Valley,  Tex.,  as  poisonous  to  sheep.  An 
investigation  made  at  this  Department  showed  that  the  plant  is 
poisonous. 

MELIACEiE  (Umbrella-tree  Family). 

Mclia  azedarach  L. — The  Chinese  L'mbrella  tree  is  much  culti- 
vated for  ornament,  and  sparingly  escaped  from  cultivation  in 


Pia.  62.— Caper  sparge  {Euphorbia  lathyrU) :       Pio.  63.— Snow  on  the  mo un tain (J?uj>7ior6f a »)ar- 
a,  upper  half  of  plant,  one- third  natural  ginata):   a,  whole  plant,  one-third  natural 

size;  b^  seed  capsule,  natural  size.  sise;  5,  seed  capsule,  natiiral  size. 

the  South.  A  correspondent  from  Arizona  states  that  three  of 
his  hogs  were  poisoned  by  eating  the  seeds,  which  were  ignorantly 
offered  to  them  for  food. 

EUPHORBIACE^  (Spurge  PamUy). 

Euphorbia  sp. — There  are  -many  species  of  spurge  native  to  the 
United  States,  nearly  all  of  which  contain  an  acrid  milky  juice. 
Stock  generally  avoid  them,  but  cattle  have  been  poisoned  by 
drinking  water  into  which  the  .plants  have  been  thrown.    The 
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juice  of  jE7.  marginata  and  E.  bicolor  is  used  to  some  extent  in 
Texas  to  brand  cattle,  it  being  held  to  be  superior  to  a  red-hot 
iron  for  that  purpose,  because  screw  worms  will  not  infect  the 
fresh  scar  and  the  spot  heals  more  readily. 

Jatropha  stimulosa  Michx. — The  seeds  of  the  spurge  nettle  of  the 
Southern  States  are  extremely  poisonous.  Stock  avoid  the  plant 
•  on  account  of  its  stinging  hairs. 

Ricinus  communis  L. — The  castor  oil  plant  is  quite  commonly 
cultivated  in  the  warmer  portions  of  the  United  States  and  has 


Fio.  55.— Red  bnckeyo  (^sculus  pavia ) :  a,  flow- 
Pro.54.— Castor  oil  plant  (TfctcintucoinmuntA).  ering  branch;  6,  seed— both  two-ninths  nat- 

aral  size. 

escaped  from  cultivation  in  the  South.  The  seeds  have  been 
accidently  eaten  by  horses  with  fatal  effect,  and  they  have  been 
strewn  on  pasture  lands  in  the  Northwest  for  the  purpose  of  kill- 
ing sheep  that  were  trespassing  thereon.  A  Frenchman  has 
discovered  a  method  of  making  cattle  immune  to  the  effects  of 
the  toxalbumin  contained  in  the  seeds,  so  that  they  may  be  fed  to 
stock  without  causing  any  apparent  ill  effect. 

BUXACE^  (Box  Family). 

Buxus  sempervirens  L. — The  leaves  of  the  common  box,  which  is 
cultivated  in  the  Eastern  States  for  hedges,  are  poisonous  to  all 
kinds  of  stock. 
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CELASTRACEJE  (Staff-tree  Family). 

Celastrus  scandens  L. — The  climbing  bittersweet,  or  staff- vine, 
8  native  in  the  northeastern  quarter  of  the  United  States  and  in 
New  Mexico.     One  case  on  record  shows  that  a  horse  was  badly, 
though  not  fatally,  poisoned  by  eating  the  leaves. 

^SCULAC^  (Buckeye  Family). 

^sculus  californica  (Spach)  Nutt.  California  buckeye. — M. 
glabra  Willd.  Ohio  buckeye,  fetid  buckeye. — JE.  hippocas- 
tanum  L.    Horse  chestnut. — JE.  pavia  L.    Red  buckeye. — 

The  leaves  and  fruit  of  these 
species  are  generally  regarded 
as  poisonous  to  stock.  The 
fruit  may  be  easily  converted 
into  food  by  washing  and  boil- 
ing. It  is  believed  that  a  small 
quantity  of  the  unprepared 
fruit  of  the  California  buck- 
eye will  cause  cows  to  slip 
their  young. 

HYPERICACE-^  (St.   John's-wort 
Family). 

Hypericum  perforatum   L. — 

The  common  St.  John's- 
WORT  is  commonly  believed 
to  cause  disagreeable  erup- 
tions on  cow's  udders  and  on 
the  feet  of  white-haired  ani- 
mals. This  species  and  the 
spotted  St.  John's-wort  {H, 
inacidaium  Walt.)  were 
brought  into  the  Department 
by  Dr.  G.  W.  Bready,  from 
Norwood,  Md.,  who  stated 
that  five  horses  were  poisoned 
in    May,   1898,    by    eating 

meadow  hay  which  contained  nearly  50  per  cent  of  these  plants. 

One  horse  died  from  the  effects  of  the  poison,  and  two  were  killed 

to  i)revent  their  further  suffering. 

APIACE-^  (Carrot  Family). 

Cicuta  maculata  L.— This  is  the  water  hemlock  (spotted  hem- 
lock; beaver  POISON;  cowbane)  which  grows  most  abundantly 
throughout  the  United  States.  It  is  one  of  our  best  known 
poisonous  plants.  Stock  are  not  infrequently  killed  by  eating 
the  fleshy  roots  or  hay  with  which  the  plants  are  mixed. 


Fio.  56.— Water  hemlock  {Cicuta  maculata)^  show- 
ing section  of  8pindle-8hai>ed  roots  and  lower 
stem,  the  leaves,  flowers,  and  fruit,  one-half 
natural  size;  also  fruit  and  cross  section  of  seed, 
enlarged  five  times. 
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Cicuta  vagans  Greene. — Cattle  are  frequently  killed  in  Oregon  and 
Washington  by  eating  the  large  fleshy  rootstocks  which  have 
been  washed,  frozen,  or  dug  out  of  the  soil,  or  by  drinking  water 
in  marshes  where  the  roots  have  been  trampled  upon.  The  roots 
of  the  other  species  of  Cicuta  are  undoubtedly  poisonous,  but 
eases  have  been  reported  against  one  other  species  only,- namely, 
C  holanderi.     It  grows  in  marshy  land  in  California. 

Conium  maculatum  L. — The 
well-known  poison  hemlock, 
or  SPOTTED  HEMLOCK  of  Eu- 
rope, is  an  introduced  weed 


Pig.  S7.— Oregon  water  hemlock  ( Cicuta  vagans) ; 
a,  plant  with  leaves,  one-sixth  natural  size;  b 

and  6%  rootstock  and  horizontal  roots,  showing       Fio.  68.— Poison  hemlock  (Conium  macula- 
section,  half  size;  c,  terminal  leaflets,  one-sixth  turn),  showing  upper  portion  of  plant  with 

natural  size;  d,  flowering  spray,  full  size.  flowers  and  seed,  one-third  natural  size. 

not  uncommon  in  the  northeastern  section  of  the  United  States 
and  in  California.  The  plant  is  generally  avoided  by  stock  on 
account  of  its  bad  odor,  but  animals  have  been  killed  by  eating 
it  in  the  fresh  state.  Since  the  poisonous  constituent  is  volatile 
the  dry  plants  are  not  so  dangerous. 
Oxypolis  rigidus  (L.)  Britton. — The  cowbane  is  natural  in  swamps 
throughout  the  eastern  half  of  the  United  States.  The  leaves 
and  roots  are  reputed  to  be  poisonous  to  cattle. 
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Slum  cicutaefolium  Gmel. — The  leaves  of  the  hemlock  watsr 
PARSNIP,  which  is  more  or  less  common  throughout  the  United 
States,  ai-e  said  to  be  poisonous  to  stock. 

ERICAE^E  (Heath  Family). 

Andromeda  polifolia  L. — The  wild  rosemary,  or  moorwort,  is  a 
X)lant  native  to  the  northern  regions  of  Europe,  Asia,  and  Amer- 
ica, entering  the  United  States  only  in  the  extreme  northeast. 
The  leaves,  which  have  been  eaten  by  sheep  with  fatal  effect, 
contain  a  narcotic  poison  known  as  andromedotoxin.     The  plant 


1 


Fig.  50.— Narrow-leaf  laurel 
(Kahnia  angustifolia)^  show- 
ing flowering  branch,  one- 
third  natural  size. 


Fio.  eO.— Broad  leaf  laurel  (KcUmia  latifttlia) ;  a,  flowering 
Bpray,  one-third  natural  size;  6,yertical  section  of  flower 
showing  peculiar  attachment  of  stamens,  natural  size;  c, 
fruiting  capsules,  natural  size. 


is  not  \QYy  dangerous  in  its  native  habitat,  because  it  grows  in 
bogs  which  are  inaccessible  to  stock. 

Azalea  occidentalis  Torr.  Sd  Gray. — The  California  azalea  is  very 
much  dreaded  by  sheep  men  who  drive  their  flocks  into  the  south- 
ern Sierras  for  pasture.  Investigation  has  shown  that  the  leaves 
contain  a  poisonous  substance. 

Epigaea  repens  L. — ^The  leaves  of  the  pretty  little  TRAiLma  arbutus 
(MAYFLOWER;  GROUND  LAUREL),  SO  commonly  knowu  as  one  of 
the  early  spring  flowers,  are  reputed  to  be  poisonous  to  stock.  A 
cow  was  reported  to  have  been  poisoned  by  the  plant  in  Maryland 
in  the  winter  of  1897.     It  contains  no  andromedofoxin. 

Kalmia  angustifolia  L. — The  narrow-leaf  laurel  is  abundant  in 
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the  northeastern  section  of  the  United  Slates,  where  it  is  also 
well  known  as  sheep  laurel  and  l.vmbkill.  The  leaves  con- 
tain andromedotoxin,  and  sheep  and  calves  are  quite  frequently- 
poisoned  by  eating  them. 

Kalmia  latifolia  L. — ^The  broad-leaf  laurel  is  native  throughout 
the  greater  part  of  the  eastern  half  of  the  United  States,  and  is 
known  by  a  great  variety  of 
common  names,  the  most  im- 
portant of  which  are  laurel 
and  IVY.  The  latter  name  is 
most  commonly  used  south  of 
Maryland.  Scores  of  cattle 
and  sheep  are  poisoned  annu- 
ally by  eating  the  i^lant.  It  is 
probably  the  most  dangerous 
of  all  the  shrubs  belonging  to 
the  heath  family. 

Ledum  glandulosum  Nutt. — The 
Californian  Labrador  tea 
grows  at  medium  elevations  in 
the  Sierra  Nevada  range  in 
California  and  in  the  Coast 
Range  northward  from  Men- 
docino County.  In  selecting 
pasture  land  and  in  driving 
sheep  through  the  mountains 
sheep  men  are  careful  to 
avoid  the  plant  so  far  as  pos- 
sible. 

Ledum    grcenlandicum  Girder. — 

The  Labrador  tea  is  an  Arc-  p,^  ei.-Branch  ivy  .LencotUoe  catesU^i) :  a, 
tic  plant  which  ma}^  be  found  flowering  branch;  6,  fruiting  capsules. 

in  bogs  and  swamps  in  the 

colder  regions  of  the  northeastern  States.  It  has  a  slight  reputa- 
tion as  a  stock  poison. 

Leuoothoe  catesbaei  (Walt.)  A.  Gray.-r-This  is  the  branch  ivy, 
hemlock,  or  CALFKILL,  of  the  Allegheny  Mountains.  It  is  well 
known  in  that  region  to  be  fatal  to  all  kinds  of  stock. 

Leucothoe  racemosa  (L.)  A.  Gray. — The  swamp  Leucothoe  of  the 
Atlantic  and  Gulf  States  has  been  reported  from  New  Jersey  as 
especially  fatal  to  calves. 

Pieris  floribunda  (Pursh.)  Benth.  <fc  Ilook. — The  mountain  fetter 
BUSH  is  native  in  the  mountains  from  Virginia  to  Georgia  and  is 
sometimes  cultivated  as  an  ornamental  shrub.  Sheep  have  been 
poisoned  by  eating  the  leaves. 
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Pieris  mariana  (L.)  Benth.  &  Hook.— The  stagger  bush  of  the 
Atlantic  Coast  region,  Tennessee,  and  Arkansas  is  quite  com- 
monly known  to  be  poisonous  to  calves  and  to  sheep.  The  name 
stagger  bush  was  applied  to  the  shrub  on  account  of  the  peculiar 
intoxicating  effect  of  the  leaves. 

Rhododendron  californicum  Hook. — The  California  rhododen- 
dron is  native  on  the  Pacific  Slope  from  San  Francisco  to  British 
Columbia.     The   plant   is  re- 
ported from  Oregon  as  poison- 


Fro.    62.— stagger   bush    (Pieris  mariana).      Fig.    63.— Great   laurel    (Rhododendron   maxi- 
showing  flowering  branch,  one-third  nat-  mum):  a,  flowering  branch;  6,  fruiting  cap- 

ural  size.  sules— both  one-third  natural  size. 

ousto  sheep.  It  is  quite  probable  that  the  leaves  contain  andro- 
medotoxin,  but  they  have  not  been  tested. 
Rhododendron  maximum  L. — The  great  laurel  (rosebay;  moun- 
tain laurel;  rhododendron)  is  a  large  evergreen  bush  or 
small  tree  which  is  quite  commonly  cultivated  for  ornament,  and 
is  found  native  in  the  Allegheny  Mountains.  The  leaves  contain 
andromedotoxin,  and  they  are  occasionally  eaten  by  stock  with 
fatal  effect. 

PRIMULACK^  (Primrose  Family). 

Anagallis  arvensis  L. — The  pimpernel  is  a  European  plant  which 
has  obtained  a  specially  strong  foothold  in  California,  where  it 
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grows  luxuriantly  and  is  sometimes  known  as  poison  weed.  It 
is  suspected  of  having  caused  the  death  of  a  horse  at  Santa  Ana. 
Chemists  have  isolated  a  powerfully  poisonous  oil  and  a  strongly 
active  ferment  from  the  plant. 

OLEACE^  (Olive  Family). 

Ligustrum  vulgare  L. — The  privet,  or  prim,  is  a  garden  shrub, 
introduced  from  Europe  and  Asia,  which  is  much  used  for  hedges 
in  this  country,  and  has  escaped  from  cul- 
tivation in  western  New  York  and  south- 
ward  to  North  Carolina.  Accidents  have 
been  occasioned  in  children  both  by  the 
fruit  and  the  leaves.  The  plant  is  to  be 
suspected  in  cases  of  poisoning  in  animals. 

APOCYNACBJE  (Dogbane  Family). 

Apocynum  androssemifolium  L.,  Spreading 

DOGBANE. — A.     cannabinum    L.,    Indian 

HE3IP. — These  plants  are  quite  generally 

distributed  throughout  the  United  States. 

Stock  generally  avoid  them  in  pasture  fields 

on  account    of    their  acrid    milky  juice. 

When  dry  they  are  not  so  poisonous  as 

when  in  the  fresh  state. 
Nerium  oleander  L. — The  oleander  is  a  com- 
mon house  plant  throughout  a  large  portion 

of  the  United  States.   It  grows  thriftily  out 

of  doors  in  the    Southern    and   Western 

States,  and  has  probably  escaped  from  cul- 
tivation in  some  places.     It  grows  wild  in 

northern    Mexico.     The    leaves    are  well 

known  to  be  most  powerfully  poisonous, 

and  stock  are  occasionally  killed  by  eating 

them. 

ASCLEPIADACE^  (Milkweed  Family).  p,^^    64,-Milkweed    (Ab^ 

cUpias    eriocarpa)t    one- 

Asclepias  eriocarpa  Benth. — This  is  the  plant       sixth  natural  size. 
with   broad   mullein-like   leaves  which  is  ' 

known  as  milkweed  in  California.  Several  authentic  accounts 
of  the  poisoning  of  sheep  have  been  secured  against  the  plant  in 
Mendocino  County.  It  is  especially  feared  on  very  warm  days 
by  sheep  men  when  they  are  compelled  to  drive  their  flocks 
through  dry,  barren  valleys.  It  sometimes  grows  on  cultivated 
land  and  is  cut  with  hay. 
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Asclepias  mexicana  Cav. — This  smooth  narrow-leaf  i^ilkweed 
is  native  in  diy  ground  in  California,  Oregon,  and  Nevada. 
Specimens  of  the  plant  were  sent  to  this  Department  from  Han- 
ford,  Cal.,  with  the  information  that  sheep  and  calves  were  not 
infrequently  poisoned  by  eating  the  growing  plant,  and  that  cows 
were  poisoned  by  eating  hay  which  was  contaminated  with  it. 
Asclepias  syriaca  L. — This  is  the  common  milkweed,  or  silkweed, 
of  the  nortlieastem  quarter  of  the  United  States.  Experiments 
show  that  the  milky  juice  so  abundant  in  all  parts  of  the  plant 

is  very  acrid  and  poisonous. 
It  is  listed  among  the  poison- 
ous plants  of  Europe. 
Asclepias    tuberosa    L. — The 
loaves     of     the     butterfly 

WEED,    or  PLEURISY   ROOT,  of 

the  eastern  half  of  the  United 
States  are  somewhat  suspected 
of  being  poisonous  to  stock. 

SOLANACEJE  (Potato  Family). 

Datura  stramonium  L. — D. 
tatula  L. — These  two  species 
very  closely  resemble  each 
other,  and  are  most  commonly 
known  by  the  name  of  jimsox 
WEED.  They  are  European 
plants  which  have  become  vile 
weeds  in  waste  grounds  and 
about  dwellings  throughout 
the  greater  portion  of  the 
country.  One  or  two  instances 
are  recorded  in  which  cattle 
have  been  poisoned  by  eating 
hay    containing     the    young 

Fig.  C5.— Jimson  weed  (Datura  stramonium):  a,  IcaVCS. 

fhMnat3*^^^^  Hyoscyamus    niger    L.  — The 

BLACK  HENBANE  is  a  vile,  iH" 

smelling  plant,  a  native  of  Europe,  now  naturalized  in  Michigan, 
and  from  New  York  northward.  One  or  two  cases  are  recorded 
in  foreign  literature  in  which  stock  have  been  poisoned  by  eating 
the  plant  of  their  own  accord,  but  there  is  very  little  danger  from 
it,  on  account  of  its  ill  odor  and  harsh  texture. 
Nicotiana  tabacum  L. — This  is  the  TOBACCO  most  commonly  culti- 
vated in  the  United  States.  It  is  native  to  South  America  and 
has  escaped  from  cultivation  to  some  extent  in  the  Southern 
States.     According  to  some  authorities  stock  are  not  always  dis- 
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posed  to  shun  this  plant  on  account  of  its  characteristic  ill  odor 
and  taste,  but,  on  the  contraiy,  will  eat  a  small  amount  of  the 
leaves  with  apparent  relish,  especially  when  they  an9  somewhat 
fresh.  Stock  have,  however,  been  poisoned  by  eating  leaves 
which  were  placed  within  their  reach  to  dry,  and  also  by  eating 
food  contaminated  with  the  juice  of  the  leaver.  Considerable 
precaution  should  be  used  ina;pplying  tobacco  juice  to  fresh  cuts 
or  bruises  in  stock,  as  the  poison  is  easily  al)sorbed  into  the  sj's- 


Pio.  88.— Bittersweet  (Solanum  dulcamara):  a, 
flowering  spray;  6, fruit— both  one- third  nat-        Flo.   67.  — Black    nightshade    {^^olanum 
Ural  size.  «i<7J*um), ono- third  natural  size. 

tem  and  may  prove  fatal.  There  are  several  native  species  of 
tobacco  in  the  western  half  of  the  United  States,  all  of  which  are 
undoubtedly  poisonous  if  eaten  even  in  moderate  quantity. 

Solanum  dulcamara  L. — ^The  bittersweet,  or  climbing  night- 
shade, is  a  European  weed,  now  introduced  in  the  northeastern 
quarter  of  the  United  States.  The  leaves  are  suspected  of  being 
poisonous  to  stock. 

Solanum  nigrum  L. — The  black  nightshade  (common  night- 
shade; GARDEN  nightshade)  is  a  common  weed  in  cultivated 
fields  throughout  the  greater  portion  of  the  United  States.    Cattle 
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seldom  eat  the  plant,  but  a  few  cases  of  poisoning  are  recorded  for 

calves,  sheep,  goats,  and  swine. 
Solanum  triflorum  Nutt. — The  spreading  nightshade  is  a  native  of 

the  Great  Plains,  and  also  a  common  garden  weed  from  Arizona 

and  Texas  to   British   America.     Complaints  of  the  poisoning 

of  cattle  by  this  plant  have 
been  sent  to  this  Department 
from  Nebraska.  Experiments 
show  that  the  berries  are  poi- 
sonous. 
Solanum  tuberosum  L. — The 
small,  immature  tubers  of  the 
common  cultivated  potato  and 
those  that  have  turned  green 
from  exposure  to  the  sun  are 
slightly  poisonous.  The  green 
fruit  and  the  white  sprouts 
from  mature  potatoes  are  like- 
wise poisonous.  In  all  of  these 
cases  the  deleterious  substance 
may  be  removed  -or  destroyed 
by  thorough  boiling. 

SCROPHULARIACE^  (Figwort 
Family). 

Digitalis  purpurea  L. — The  PUR- 
PLE FOXGLOVE  is  a  common 
garden  plant  which  has  spar- 
ingly escaped  from  cultivation 
and  is  naturalized  to  some  ex- 

FiG.lks.-Spreadlng  nightshade  (^oZan««U«;lo-  ^^^^   ^^    q  BretOU    Island, 

rum ),  one- third  nataral  Bizo.  ^ 

Horses  are  occasionally  poi- 
soned in  Europe  by  nipping  the  plants  from  gardens  or  by  eating 
hay  contaminated  with  it. 

Gerardia  tenuifolia  Vahl. — The  slender  gerardia  is  native  to  the 
eastern  half  of  the  United  States,  and  has  been  specially  reported 
as  poisonous  to  sheep  and  to  calves  in  the  Southern  States. 

Gratiola  officinalis  L.— The  hedge  hyssop  of  the  Southern  States 
contains  an  acrid  poison.  The  same  plant  grows  in  Europe  and 
is  there  regarded  as  poisonous  to  stock. 

Pedicularis  sp. — The  plants  of  this  genus  are  commonly  called 
LOUSEWORT.  In  Europe  several  species  are  suspected  of  being 
slightly  poisonous  to  stock.  One  of  these,  P.  pcdustriSy  occurs  in 
Labrador,  and  there  are  over  thirty  species  native  to  the  United 
States,  largely  Western.  They  should  all  be  suspected  of  being 
poisonous. 
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CAMPANULACE^  (Bell-flower  Family). 

Bolelia  sp. — One  or  more  species  of  this  genus  are  suspected  of  being 
poisonous  to  sheep  in  California. 

Lobelia  inflata  L.,  Indl4N  tobacco. — L.  kalmii  L.,  brook  bole- 
lia.— L.  spicata  Lam.,  pale-spiked  lobelia. — L.  syphilitica 
L.,  great  lobelia. — All  of  the  species  in  this  genus  contain  an 
acrid  and  usually  milky  juice  and  are  poisonous.  None  has  been 
specially  reported  as  poisonous  to  stock,  but  the  above-named 
species  are  to  be  suspected  because  they  frequently  occur  in 
grass  and  are  sometimes 
found  in  meadow  hay. 

AMBROSIACE^  (Ragweed  Family). 

Xanthium     canadense     Mill.  — 

The  young  seedlings  of   the 

American     cocklebur     are 

reported  from  Texas  as  being 

rapidly  fatal  to  hogs. 
Xanthium    spinosum    L. — The 

SPINY  CLOTBUR  is  suspected 

of  being  poisonous,  but  few 

cases    have    been    definitely 

recorded     against     it.      The 

seeds  apparently   contain   a 

toxic  compound. 
Xanthium  strumarium  L. — The 

young  seedlings  of  the  broad 

COCKLEBUR    are   reported 

from  Georgia  as  being  fatal 

to  hogs.     Experiments  seem 

to  show  that  the  seed  is  poi- 
sonous. 

CARDUACEiE  (Thistle  Family). 

__  ,  Pig.  09.— Sneeze  weed  {Helenium  autumiiale)^ 

HeleniUm         autumnale         L. —  one-tWrd  natural  size. 

Sneeze  WEED,  (sneeze  wort; 

AUTUMN  SNEEZEWEED;    STAGGER   WEED;   FALSE   SUNFLOWER)   is 

found  throughout  the  greater  portion  of  the  United  States,  being 
most  abundant  in  the  Southern  and  Eastern  States.  Sheep, 
cattle,  and  horses  that  are  unfamiliar  with  the  plant  are  often 
poisoned  by  it  when  driven  to  localities  where  it  is  abundant. 
Stock  avoid  it,  as  a  rule,  but  it  is  claimed  that  they  sometimes 
develop  a  taste  for  the  plant  and  are  killed  quickly  by  eating  it 
in  large  quantity. 
10317 27 
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Helenium  tenuifoHum  Nutt. — The  fine-leafed  siceezeweed  has 
been  reported  from  several  of  the  Gulf  States,  where  it  is  a 
troublesome  weed,  fatal  to  horses  and  mules.  It  is  not  known 
to  what  extent  cattle  may  feed  on  the  plant  with  impunity,  but 
the  bitter  principle  in  milk  and  meat  sometimes  met  with  in  the 
Southern  States  is  quite  generally  supposed  to  be  due  to  these 
plants. 

Senecio  jacobaea  L. — The  tansy  ragwort,  or  staggerwort,  is  a 
.  European  plant  which  grows  as  a  weed  in  ballast  about  New 
York  and  Philadelphia.  Farther  north,  in  Nova  Scotia,  it  lias 
become  extensively  naturalized,  and  it  is  there  regarded  by  stock 
men  as  poisonous.  It  is  interesting  to  note  that  S.  guadalensis 
of  Mexico  is  also  considered  fatal  to  stock. 

Solidago  sp. — A  species  of  golden-rod  growing  in  Wisconsin  is  sus- 
pected of  being  .very  poisonous  to  horses..  The  damage  is  per- 
haps due  to  a  parasitic  growth  on  this  plant.  (See  Coleosxxrrium 
solidaginis,) 


LIST  OF  PLANTS  KNOWV  TO  BE  POISOHOTrS  TO  STOCK. 


Ergot,  Claviceps purpurea  (Ft.)  Tal. 
Clathrus,  Clathrus  columnatus  Bosc. 
Fly  poison,  Chrosperma  musccetoxicum 

(Walt.)Knntzo. 
American  white   hellebore,    Veratr^tm 

viride  Ait. 
Slender  nettle,  Urtica  gracilis  Ait. 
Pokeweed,  Phytolacca  decandra  L. 
Com  cockle,  Agrostemma  githago  L. 
Aconite,  Aconitum  napellxui  L, 
Western    aconite,    Aconitum    columhi- 

anum  Nutt. 
Dwarf   larkspur,  Delphinium  tricorne 

Michx. 
Field  larkspur,  Delphinium  consolida  L. 
Purple  larkspur,  Delphinium  menziesii 

DC. 
Wyoming  larkspur,  DeljMnium  geyeri 

Greene. 
Green  hellebore.  Hell^xyrus  xnridis  L. 
Cursed  crowfoot.  Ranunculus  scelera- 

tuslt. 
Celandine,  ChdUlonium  majus  L. 
Opium  l)oppy,  Papaver  somuiferum  L. 
Field  poppy,  Papaver  rhceas  L. 
Laurel    cherry,     Fi^nus    caroliniana 

(Mill.)  Ait. 
Wild   black    cherry,  Prunus   serotina 

Ehrh. 
Kattlebox,  Crotalaria  sagittalis  L. 
Locust  tree,  Rdbinia  pseudacacia  L. 


Coral  bean,  So2)hora  secundiflora  (Cav.) 

DC. 
Chinese  umbrella  tree,  MeHia  azedarach 

L. 
Spurge     nettle,     Jairopha     sttmnlosa 

Michx. 
Castor  oil  plant,  Ricinus  cojnmnnis  L. 
Box,  Buxus  sempervirens  L. 
Staff  vine,  Cdastrus  scandens  L. 
Common  St.  John's- wort,  ITypcHcnm 

perforatum  L. 
Water  hemlock,  Cicuta  maculata  L. 
Oregon  water  hemlock,  Cicuta  vagajis 

Greene. 
Poison  hemlock,  Conium  maculatum  L. 
California  azalea.   Azalea    occidentaJis 

Torr.  and  Gray. 
Narrow-leaf  laurel,  Kalmia  angustifo- 

lia  L. 
Broad-leaf  laurel,  KaJmia  latifolia  L. 
Branch  ivy,  Leueoihoi  catestxjei  (Walt.) 

A.  Gray. 
Swamp  leucothoe,  Leucotlioe  raceniosa 

(L.)  A.  Gray. 
Mountain  fetter  bush,  Picris  floribunda 

(Pursh.)  Benth  and  Hook. 
Stagger  bush,  Pieris  nw  r/ona  ( L. )  Benth 

and  Hook. 
California    rhododendron,    RJiododen- 

dron  calif ornicum  Hook. 
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QrmX  laurel.  Rhododendron  nuunmum 

L. 
Oleander,  Xerium  oleander  L. 
Milkweed,  AacHepias  erioearpa  Benth. 
Milkweed,  Asclepias  syriaca  L. 
Jimaon  weed,  ]>xtura  stramonium  L. 
Jimscn  weed.  Datura  tatula  L. 


Black  henbane,  Hyoscyamus  niger  L. 
Tobacco,  Nieotiana  tabacum  L. 
Black  nightshade,  Solanum  nigrum  L. 
Spreading  nightshade,  Soianum  triflo- 

rum  Natt. 
Purple  foxglove.  Digitalis  purpurea  L. 
Sneeaeweed,  Helenium  autumncde  L. 


LIST  OF  PLANTS  FBOBABLT  F0IS0H0TI8  TO  STOCK.' 


Mold,  Aspergillus  glaucous  (L.)  Link. 
Fly  aioanita,  Amanita  muscajna  (L.  )Fr. 
Bracken  fern,  Pteris  aquUina  L. 
Yew,  Tcuriis  minor  (Michx.)  Britton. 
Darnel,  Tx)lium  temulentum  L. 
California    false    hellebore,    Veratncm 

califomicum,  Dnrand. 
Death    camas,    Zygadenus    venenosus 

Wats. 
Alkali  grass,  Zygadenus  elegans  Pnrsh. 
Lily-of-t he- valley,  Convallaria  majalis 

L. 
Bed-root,  Gyrotheca  capitata  (Walt.) 

Morong. 
White  baneberry,  Actcea  alba  (L.)  Mill. 
Red    baneberry,    Actcea    rubra   (Ait.) 

Willd. 
Wind  flower,  Anemone  quinquefolia  L. 
Larkspur,      Delphinium      recurvatum 

Greene. 
Mountain  larkspur.  Delphinium  scopu- 

lontm  Gray. 
Cow  poison,  Delphinium  trolliifolium 

Gray. 
Bulbous  crowfoot.  Ilanui{culus  bulbo- 

ffus  L. 
Tall  crowfoot.  Ranunculus  acris  L. 
Calycanthus,  Butneria  fertilis  (Walt.) 

Kearney. 


Mexican  poppy,  Argemone  m^xicana  L. 
Lupine,  Lupinus  leucophyllus  Dougl. 
Silky  sophora,  Sophora  sericea  Nutt. 
Large-flowered  yellow  flax,  Linum  Hgi- 

dum  Pnrsh. 
Spurge,  Euphorbia  sp. 
California  buckeye,  ^sculus  calif  omica 

(Spach)  Nutt. 
Ohio  buckeye,  ^scxdus  glabra  Willd. 
Horse  chestnut,   ^sculus  hippocasta- 

num  L. 
Red  buckeye,  jEscuIus  pavia  L. 
Spotted    St.    John's- wort,    Hypericum 

maculatum  Walt. 
Cowbane,  Oxypolis  rigidis  (L.)  Britton. 
Hemlock  water  parsnip.  Slum  eicutce- 

folium  Gmel. 
Wild  rosemary,  Andromeda  polifolia  L. 
Pimpernel,  Anagallis  ait'cnsis  L. 
Milkweed,  Asclepias  mexicana  Cav. 
Potato,  Solanum  tuberosum  L. 
Fine-leaf  sneezeweed,  Helenium  tatui- 

folium  Nutt. 
Tansy  ragwort,  Senecio  jacohcea  L. 
Spring  clotbur,  Xanthium  spinosum  L. 
Broad    cocklebur,   Xanthium    struma' 

Hum  L. 


LIST  OF  PLANTS  SUSPECTED  OF  BEIH0  POISONOUS  TO  STOCK.  ^ 


Comsmut,  UsiUago  maydis  Corda. 
Golden  rod  rust,  Coleosporium  solida- 

yiuis  (Schw.)  Theum. 
Field  horsetail,  Equisetum  arvense  L. 
Sleepy  grass.  Stipa    robusta    (Vasey) 

Nash. 


Leucocrinum,  Lcueocrinum  montanum 

Nutt. 
Crow  poison,  Nothosvordum  bivalve  (L.) 

Britton. 
Atamasco  lily.  Atamosco  atamasco  (L.) 

Greene. 


*  The  following  explanation  appears  on  page  388:  **The  list  as  given  is  provi- 
sional for  some  species,  as  the  reports  upon  which  their  reputation  is  founded  are 
very  meager  and  sometimes  even  contradictory.  *  *  They  are  here  enum- 
erated ^  not  necessarily  because  it  is  believed  that  they  are  poisonous,  but  with 
the  view  to  eliciting  more  positive  evidence  either  for  or  against  them.  Although 
comprehensive,  the  list  is  incomplete,  for  experience  is  constantly  adding  to  the 
number  already  known  or  suspected  to  be  poisonous." 
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Oak,  Quercus  sp. 

Black  grease  wood,  Sarcdbatus  vermicu- 

latus  (Hook.)  Torr. 
Sleepy  catchfly,  Silene  antirrhina  L. 
Anise  tree,  Illidum  floridanum  Ellis. 
Mandrake,  Podophyllum  pdtatum  L. 
Lambert  loc6  weed,  AragaJlus  lambertii 

(Pursh.)  Greene. 
"Woolly  loco  weed,  Astragaliis  molliS' 

ainitis  Torr. 
Loco  weed,  Astragaltis  bigelovHA.  Gray. 
Loco  weed,  Astragalus  homii  A.  Gray. 
Loco  weed,  Astragalus  pattersoni  A. 

Gray. 
Sesban,  Sesbania  vesicaria  Ell. 
Prairie  thermopsis,  Thermopsis  rhombi- 

folia  (Nutt)  Richards. 
Trailing  arbatns,  Epigcea  repens  L. 
Calif  ornian  Labrador  tea,  Ledum  gland- 

ulosum  Nutt. 


Labrador   tea,    Ledum    grtBnlandicum 

Oeder. 
Privet,  Ligustrum  wlgare  L. 
Spreading  dogbane,  Apocynuni  andro- 

scemifolium  L. 
Indian  hemp,  Apocynum  cannabinum  L. 
Butterfly  weed,  Asdepias  tuberosa  L. 
Bittersweet,  Solanum  dulcamara  L. 
Slender  gerardia,  Oerardia    tenuifoita 

Vahl. 
Hedge  hyssop,  Oratiola  officinalis  L. 
Lonsewort,  Pedicularis  sp. 
Downingia,  Bolelia  sp. 
Indian  tobacco,  Lobelia  inflaia  L. 
Brook  lobelia.  Lobelia  kalmii  L. 
Pale-spiked  lobelia,Lo6eZia  spicata  Lam. 
Great  lobelia,  Lobelia  syphilitica  L. 
Golden-rod,  Solidago  sp. 
American  cocklebnr,  Xanthium  catia- 

dense  Mill. 
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FEEDING  WILD  PLANTS  TO  SHEEP. 

[Piiper  by  S.  B.  Nelson,  D.  V.  M.,  Professor  of  Veterinary  Sciences,  in  Washington  Agricultural 
College  and  School  of  Science,  before  the  second  annual  meeting  of  the  Association  of  Experi- 
ment Station  Veterinarians,  at  Omaha,  Nebr.,  September  8, 1808.] 

For  many  yeai*s  past  there  have  occun-ed  in  the  State  of  Washing- 
ton, when  sheep  were  being  moved  from  winter  qnarters  to  summer 
I)astures,  serious  losses  in  the  flocks.  According  to  the  statements 
of  the  various  sheep  owners  these  losses  have  occurred  in  certain 
definite  localities  in  the  spring,  but  not  in  the  autumn,  when  the 
sheep  were  returned  to  their  winter  feeding  quarters.  These  fatalities 
happening  under  apparently  the  same  conditions — at  the  same  time 
and  place  each  year — ^led  the  sheep  owners  to  believe  that  the  deaths 
were  due  to  eating  some  grass  or  weed  which  acted  as  a  poison  to  the 
sheep.  This  condition  was  brought  to  the  attention  of  the  experi- 
ment station  and  certain  members  commenced  the  work  of  investigat- 
ingthe  cause  of  the  great  mortality  in  the  flocks.  As  these  experiments 
are  not  completed,  it  is  not  the  intention  of  this  paper  to  discuss  the 
cause  of  the  death  of  the  sheep,  but  to  record  the  results  of  feeding  to 
sheep  different  plants,  many  of  which  have  been  and  are  considered 
poisonous  to  sheep  and  other  domesticated  animals. 

The  station  botanist  went  into  these  various  localities  and  ascer- 
tained what  plants  were  there.  About  thirty-five  different  plants 
were  observed,  and  as  many  as  possible  of  these  were  fed  and  the 
results  noted.  The  plants  found  were  grouped  into  two  classes: 
First,  those  from  which  might  be  expected  a  positive  result;  second, 
those  from  which  a  negative  result  might  be  looked  for — judgment 
on  both  classes  being  based  on  public  opinion  about  many  of  the 
plants;  and  also  consideration  being  given  to  the  abundance  with 
which  the  plants  were  distributed.  Following  is  the  list  of  plants 
collected : 

Class  1, — Delphinium  menziesii,  Castilleja  pallescens,  Crepis  bar- 
higera.  Astragalus  dorycnioides,  Astragalus  spaldingii.  Astragalus 
palousensis,  Zygadenus  venenosus,  Frasera  albicaulis,  Antenaria 
luzuloides,  Sisyrinchium  grandiflorum,  Arnica  fulgens. 

Class  2. — Saxifraga  integufolia,  Lupinus  ornatus,  Leptotfenia  mul- 
tifida,  Peucedanum  grayii,  Synthyris  rubra.  Clematis  douglassii, 
Ileuchera  glabella,  Lithospermum  pilosum,  Geranium,  Potentilla, 
Eriogonum  heracleoides,  Geum  triflorum,  Grindelia  nana,  Chaenactis 
douglasii. 

DELPHINIUM  MENZIESII. 

The  fii-st,  and  which  was  thought  the  most  important,  was  Del- 
phinium  menziesii.  Three  sheep  were  used  in  this  experiment.  Prior 
to  the  experiment  they  had  been  kept  in  a  lot  where  there  was  run- 
ning water  and  were  fed  timothy  hay. 
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Experiment  No.  1, — May  17:  At  4.30  p.  in.,  sheep  No.  1,  a  ewe,  war, 
tethered  in  a  patch  where  Delphinum  was  very  plentiful.  She  was 
returned  to  the  stable  at  8.30  p.  m.  There  was  evidence  that  she  had 
eaten  the  blossoms  of  a  few  Delphinium.  The  next  day  she  waA 
placed  in  the  patch  at  5  a.  m.  and  returned  to  the  stable  at  8  p.  m. 
Besides  the  plants  that  she  had  cropped,  there  was  given  to  her  about 
1  pound  of  gathered  Delphinium  plants,  which  she  ate.  On  May  19 
she  was  again  tethered  in  the  patch  and  given,  in  addition  to  the 
amount  she  obtained  there,  1  pound  of  Delphinium.  This  was 
repeated  on  May  20;  but  she  had  only  one-half  i>ound  of  the  gath- 
ered plant.  She  had,  however,  eaten  everything  within  her  reach 
except  some  scattered  plants  of  Brodice,  dottglasii.  The  following  day 
she  was  staked  out  in  a  fresh  place.  She  once  in  a  while  bit  off  the 
heads  of  the  Delphinium,  but  did  not  seem  to  prefer  It;  however,  by 
the  evening  she  had  eaten  all  the  green  material  within  the  reach  of 
her  tether  except  the  BrodicB  dougla»ii.  May  22 :  She  was  tethered 
in  a  fresh  place  at  5.30  a.  m.,  and  by  9  a.  m.  she  had  eaten  all  the 
grass  and  Delphinium  within  her  reach.  On  the  23d  and  24th  she 
was  all  right.  Here  we  have  an  experiment  in  which  a  sheep  Ls  kept 
tethered  in  a  patch  of  Delphinium  for  six  days,  and  she  ate  all  of  the 
plant  that  she  could  obtain  and  was  fed  2|  pounds  besides,  with  a 
negative  result. 

Experiment  No,  2. — This  sheep  was  placed  in  a  small  pen,  and  on 
May  18  was  given  5  pounds  of  Delphinium,  consisting  of  stems, 
leaves,  flowers,  and  unripe  pods.  May  19 :  He  had  eaten  all  that  was 
given  him  yesterday.  May  20:  At  noon  he  was  given  2|  pounds  of 
Delphinium  that  was  gathered  on  the  18th.  Probably  considerable  of 
the  plant's  water  had  evaporated;  how  much  I  do  not  know.  In 
two  and  one-half  hours  he  had  eaten  nearly  all  of  it,  and  at  this  time 
was  fed  5  pounds  that  had  just  been  picked.  The  next  day  he  had 
eaten  all  that  had  been  given  him  the  day  before.  lie  was  given  3 
pounds  that  was  partially  dried.  It  had  been  picked  twenty-four 
hours.  Four  hours  later  he  had  eaten  the  3  pounds  and  was  then 
given  7  pounds  just  gathered.  May  22:  Removed  1\  pounds  that  he 
had  not  eaten.  He  was  given  3^  pounds  twenty-four  hours  old.  The 
next  day  it  was  all  eaten.  May  24  and  25 :  He  was  well  and  the  experi- 
ment was  ended.  This  sheep  was  fed,  in  five  days,  24}  pounds  of 
Delphinium,  of  which  15}  j)ounds  were  freshly  gathered,  6^  pounds 
twenty-four  hours  old,  and  2^  pounds  forty-eight  hours  old.  All  this 
with  a  negative  result.  Certainly  this  was  more  of  the  plant  than  a 
sheep  would  possibly  gather  on  the  range  in  the  same  length  of  time. 
During  these  five  days  he  had  nothing  else  to  eat,  subsisting  wholly 
on  Delphinium. 

Experiment  No.  S. — This  was  intended  as  a  check  on  exx>eriment 
No.  2;  but  this  sheep  did  not  eat  the  plant  so  readily.     It  consumed 
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during  the  five  days  only  (j\  pounds.     The  result,  however,  was  also 
negative. 

Tliese  experiments  certainly  are  strong  evidence  that  Delphinium 
menzie»iiy  at  least  when  eaten  fresh  at  this  time  of  the  year,  is  not 
poisonous  to  sheep. 

CASTILLEJA   PALt.ESCEN8. 

This  plant  was  looked  upon  with  distrust  as  being  poisonous,  for 
the  reason  that  it  occurs  only  in  a  few  places  in  the  State  in  abundance, 
and  these  places  were  where  the  sheep  often  died.  Two  sheep  were 
used  in  this  experiment,  which  began  May  26.  Fed  to  the  first  1} 
pounds  of  Castilleja.  The  next  day  it  was  observed  that  he  had 
eaten  only  a  little,  but  he  was  given,  in  addition,  the  same  amount  as 
before.  May  26:  Only  a  little  eaten.  May  29:  Nearly  all  eaten. 
May  30 :  All  was  consumed.  In  four  days  he  ate  1^  pounds  of  the 
plant.  On  May  30,  the  second  sheep  was  fed  2  ounces  of  Castilleja, 
which  he  ate  immediately. 

The  results  of  both  of  these  experiments  were  negative. 

CREPIS  BARBIGERA. 

We  were  informed  by  a  person  very  much  interested  in  tliis  matter 
that  years  ago  he  had  seen  Crepis  barbigera  fed  to  sheep  with  fatal 
results.  I  therefore  looked  for  positive  results  from  these  trials. 
Two  sheep  were  used. 

May  26 :  There  were  fed  to  the  first  one  2  ounces  of  Crepis.  The 
next  day  he  had  not  eaten  all  of  it.  May  28:  It  was  all  eaten  and  he 
was  given  one-half  pound,  which  was  eaten  by  the  following  day. 
June  23 :  The  second  sheep  was  fed  1 J  pounds  of  Crepis  barbigera^ 
which  he  ate  as  if  he  relished  it. 

Nothing  detrimental  to  the  sheep  resulted  from  either  experiment. 

THE   ASTRAGALI. 

These  plants  have  at  various  times  been  suspicioned  of  causing 
trouble  in  our  domestic  animals.  We  used  the  three  following  spe- 
cies: Astraglus  spaldingii,  A.  palozisensis,  A,  dory ciiio ides.  Of 
Astragalus  dorycnioides^  5^  ounces  were  fed  May  26.  Of  A,  spald- 
ingiiy  12  ounces  were  fed  June  3,  and  again  to  the  same  sheep  were 
given  li  pounds  on  June  8,  five  days  later.  June  9:  2^  pounds  of  A. 
pahusensis  were  fed  to  the  third  sheep.  These  sheep  ate  the  various 
amounts  given  them  during  the  night  following  without  any  ill  effects 
resulting.  Could  these  experiments  have  been  continued  for  a  longer 
period  of  time,  it  may  be  that  pathological  changes  would  have  fol- 
lowed the  continuous  feeding. 
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ZYGADENUS   VENENOSUS. 

This  plant  is  called  **  poison  camas"  by  the  Indians,  and  it  is 
reported  that  the  eating  of  the  bulb  has  caused  death  in  the  human 
family.  On  May  31,  June  1  and  2,  a  sheep  was  fed  1^  ounces  daily. 
He  would  eat  them  from  the  hand  with  apparent  relish.  However, 
his  appetite  was  kept  sharpened  so  that  he  would  eat  almost  anything. 
June  4:  Fed  to  this  sheep  1  pound  of  the  plant,  both  in  blossom  and 
in  fruit.  This  amount  was  all  eaten  during  the  night.  The  sheep 
remained  well. 

FRASERA   ALBICAULIS. 

This  beautiful  plant  was  next  tried  on  one  sheep.  June  »3:  He  was 
fed  1^  pounds,  which  he  ate  before  next  morning.  June  5:  Fed  to 
him  5  pounds,  of  which  he  ate  about  one-half  during  the  night.  By 
the  8tli  he  had  eaten  nearly  all.  On  this  day  he  was  fed  three-fourths 
pound  more,  which  was  four  days  old.  He  ate  this  last  amount  dur- 
ing the  night.  In  all  he  received  7:^  pounds  without  any  appai'eiit 
injury. 

SISYRINCHIUM   GRANDIFLORUM. 

The  plants  of  this  species  that  wei'e  fed  were  4  years  old  and  about 
20  of  these  stalks  were  fed.  The  sheep  ate  them  out  of  the  hand. 
Result,  negative. 

ANTENARIA   LUZULOIDES. 

Three  pounds  were  gathered  and  fed  to  one  sheep.  It  was  all 
eaten  in  less  than  twenty-four  hours  without  any  visible  bad  results. 

ARNICA  FULGENS. 

This  was  the  last  plant  in  this  class  to  be  used.  Fed  to  a  sheep  2 
pounds  of  the  plant  that  had  been  gathered  eighteen  hours.  The 
material  was  all  eaten  during  the  day.     Results,  entirely  negative. 

This  closed  the  experiments  with  those  plants  from  which  we  had 
some  reason  to  obtain  some  clearly  visible  physiological  effects. 
There  was  fed  of  the  different  plants  from  one-eighth  to  7  pounds  in 
one  day. 

In  the  second  class  the  following  were  fed  and  eaten  in  about  six 
hours'  time:  Saxifraga  integufolia,  7  ounces;  LepiotcBnia  vivliifiday 
IJ  pounds;  Grindelia  nana,  2  pounds;  Chcenadis  douglassi,  li 
pounds.     No  poisonous  symptoms  followed. 

LUPINUS. 

On  May  30  there  was  fed  to  a  sheep  IJ  pounds  at  11  a.  m. ;  at  6 
p.  m.  it  was  all  consumed.  The  next  day  he  was  given  2^^  pounds 
more,  which  he  ate  greedily.     June  1:   That  amount  was  doubled, 
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giving  him  5  pounds;  this  he  consumed  by  the  next  day.  This  sheep 
was  fed  8i  pounds  in  a  few  hours  less  than  three  days.  No  untoward 
effects  resulted. 

PEUCEDANUM   GRAYII. 

On  May  31  I  fed  li  pounds  of  this  stinking  plant,  having  much 
doubt  that  the  sheep  would  eat  it.  The  following  morning  it  had, 
however,  all  disappeared.  Two  days  later  he  was  fed  at  one  time  4 
pounds,  which  he  ate  by  the  following  morning.  The  sheep  showed 
no  ill  effects  from  it. 

The  following  five  plants  were  fed  to  five  different  sheep:  Clematis 
douglasiiy  4  pounds;  Lithospermum  pilosum,  4  pounds;  Geranium, 
3 J  pounds;  Potentilia,  4  pounds;  and  Eriogonum  heradeoides,  3^ 
pounds.  Each  sheep  ate  his  allowance  in  less  time  than  one  day 
and  showed  no  ill  effects  whatever  from  it. 

Of  the  next  three  plants  a  smaller  amount  was  given :  Synihyris 
rubra,  1  pound;  Heuchera  glabella,  Impounds;  and  Geum  triflorum^ 
three- fourths  pound.  The  sheep  took  nearly  twenty -four  houra  to 
eat  this,  and  the' result  again  was  negative. 

In  these  experiments  from  three-fourths  to  4  pounds  of  the  various 
plants  were  fed  in  one  day  without  appreciable  effect  on  the  sheep. 

In  conclusion,  I  wish  to  acknowledge  the  valuable  advice  and 
assistance  of  the  station  botanist,  C.  V.  Piper,  in  carrying  on  these 
experiments. 
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COOPERATION   BETWEEN    THE  EXPERIMENT   STATION 
VETERINARIAN  AND  THE  LOCAL  VETERINARIAN. 

[PAper  by  A.  W.  Bitting, D.  v.  M.,  Veterinarian  of  the  Indiana  Experiment  Station,  read  before 
the  Second  Annual  Meeting  of  the  Aaeociation  of  Bzperimont  Station  Veterinarians,  at  Omaha, 
Nebr.,on  September  8, 1898.] 

It  may  be  possible  to  imagine  an  experiment  station  so  well  equipi)ed 
and  so  libei'ally  provided  with  funds  that  the  veterinarian  at  the  head 
of  his  department  can  use  his  discretion  in  the  selection  of  the  diseAse 
or  the  special  problem  for  investigation;  that  he  may  go  wherever 
the  disease  is  present,  stay  as  long  as  may  be  necessary  to  make  a 
complete  series  of  observations,  or  repeat  his  visitations  until  he  has 
learned  all  that  he  can.  In  such  a  position  he  could  be  independent 
of  public  demands,  and  could  utilize  all  his  energy  in  prosecuting 
his  work. 

A  veterinarian  occupying  a  position  in  a  State  experiment  station  is 
confronted  with  a  difficult  set  of  conditions.  The  funds  for  main- 
taining this  department  are  limitecl.  He  is  usually  compelled  to  make 
his  studies  upon  outbreaks  of  disease  and  such  sporadic  cases  as  occur 
in  the  immediate  vicinity  of  the  station.  If  he  visits  localities  at  some 
distance  from  the  station  he  is  rarely  permitted  to  have  all  the  time 
that  is  necessary  to  complete  the  work  or  repeat  his  visitations  because 
of  exhaustion  of  the  funds.  Under  the  conditions  existing  at  most  of 
the  stations  the  veterinarian*  can  have  at  best  only  a  small  number  of 
cases  of  any  disease  upon  which  to  make  observations  or  experiments. 
The  public  demands  that  he  should  be  informed  concerning  the 
occurrence  and  distribution  of  contagious  diseases,  and  in  many 
instances  that  he  shall  give  assistance  in  their  suppression.  Of  all 
the  members  of  the  station  staff  he  is  the  least  independent.  He  can 
not  order  an  outbreak  of  disease  for  his  special  study;  he  can  not 
control  the  location  or  duration  of  the  disease  when  one  does  occur; 
and  he  can  obtain  information  upon  the  occurrence  and  distribution 
of  contagious  diseases  in  the  State  only  through  correspondence. 

I  believe  the  veterinary  department  of  the  experiment  station  and 
the  veterinarians  in  the  State  should  be  on  such  friendly  terms  that 
cooperative  work  may  be  conducted  to  the  advantage  of  both.  The 
station  can  act  as  a  medium  to  give  the  latest  information  upon  the 
results  of  its  own  researches  and  announce  the  work  that  is  being 
accomplished  at  other  places.  The  station  may  also  give  assistance 
in  diagnosis  in  certain  cases  where  the  microscope  or  other  special 
equipment  is  necessary.  The  veterinarian,  in  turn,  may  be  of  great 
assistance  to  the  station  by  reporting  outbreaks  of  disease  and  the 
results  of  any  experiments  which  he  may  undertake. 
426 
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In  1806  and  1807  I  made  an  attempt  to  determine  whether  coopera- 
tion was  practicable  and  whether  the  station  woukl  gain  information 
to  comi)ensate  for  the  work  I'equired.  There  were  ninety-six  qualified 
veterinarians  in  the  State.  A  circular  letter  setting  forth  the  plans 
and  blanks  for  reporting  the  number  of  cases  occurring  in  their  prac- 
tice each  month  were' sent  to  each  veterinarian.  The  list  of  diseases 
upon  which  reports  were  desired  were  those  most  common  in  the 
State.  It  included  abortion  (infectious)  among  mares  and  cows, 
actinomycosis,  anthrax,  cholera,  glanders,  influenza,  rabies,  specific 
ophthalmia  among  cattle,  sporadic  aphtlije,  tetanus,  tuberculosis, 
azoturia,  colic,  other  intestinal  diseases,  parturient  apoplexy,  periodic 
ophthalmia,  pneumonia,  cerebro-spinal  meningitis,  bursatte,  fistula, 
lameness,  etc.  At  first  I  received  about  thirty-five  replies,  but  the 
number  gradually  became  smaller  until  only  eight  remained  after 
the  month  of  August.  In  1897  I  tried  a  different  plan  and  made  my 
blank  upon  a  postal  card  and  distributed  them  at  the  end  of  each 
month.  I  sent  the  postal  cards  to  about  twenty-five  addresses  and 
had  fifteen  reports  for  each  month  of  the  year.  At  the  close  of  the 
year  there  was  much  greater  interest  than  at  the  beginning,  and  I 
feel  certain  that  I  could  have  doubled  the  number  of  corresi)ondents. 
The  work  was  abandoned,  as  I  contemplated  withdrawing  from  sta- 
tion work. 

The  time  covered  by  this  work  is  admitt-edly  too  short  to  draw  con- 
clusions from  the  reports,  but  they  seem  to  indicate  that  certain 
diseases,  such  as  tetanus  and  parturient  apoplexy,  are  of  far  more 
common  occurrence  than  is  generally  suspected;  that  certain  dis- 
eases, such  as  fistulsB  and  bursatte,  are  common  in  some  localities 
and  rare  in  othere;  and  that  seasonal  influences  are  less  marked  than 
is  often  asserted.  The  station  received  fifty-one  species  of  parasites 
for  identification,  and  also  a  number  of  pathological  specimens.  At 
the  suggestion  of  the  writer  several  new  preparations  were  used  and 
reports  received.  The  station  supplied  its  own  publications  and  gave 
notice  of  all  bulletins  upon  veterinary  science  as  they  appeared  at 
other  stations  and  the  Bureau  of  Animal  Industry.  Upon  the  whole 
the  station  was  well  repaid  for  its  part  of  the  work,  and  the  veteri- 
narians expressed  the  desire  to  have  it  continued. 

One  of  the  good  effects  that  was  wholly  foreign  to  the  original 
object  was  the  increased  interest  which  it  developed  in  the  State 
Veterinary  Medical  Society.  At  the  first  three  meetings  of  the  society 
which  I  attended  only  seven  or  eight  members  were  present.  The 
three  meetings  held  after  the  correspondence  was  established  were 
attende<l  by  from  twenty  to  thirty  members. 
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CONTAGIOUS   DISEASES  OF  ANIMALS   IN   EUROPEAN 

COUNTRIES- 
GREAT  BRITAIN. 

CONTAGIOUS  PLEUROPNEUMONIA. 

This  disease,  which  at  one  time  played  such  havoc  among  the  cattle 
of  Great  Britain,  has  all  but  been  stamped  out.  The  official  report 
for  1897  of  Alex.  C.  Cope,  chief  veterinary  officer  for  Great  Britain, 
reviews  the  efforts  which  had  previously  been  made  to  eradicate  the 
disease,  and  also  embodied  a  historical  sketch  of  the  disease  in  Great 
Britain.     This  sketch  is  given  below: 

History  of  the  Disease  in  Great  Britain. 

There  is  a  tradition,  but  I  am  unable  to  find  its  origin,  that  pleuropneumonia 
was  introduced  into  the  United  Kingdom  by  some  calves  which  were  imported 
into  Cork  from  the  Netherlands  about  the  year  1840,  and  that  in  the  ordinary 
course  of  the  cattle  traffic  it  was  conveyed  to  England  and  found  its  way  into  the 
London  cowsheds,  where  it  is  known  to  have  been  rife  in  the  year  1842.  This 
may  or  may  not  have  been  the  origin  of  the  disease  in  Great  Britain,  but  when 
we  take  into  consideration  the  fact  that  fifty  years  ago  the  veterinary  profession 
as  a  whole  were  unacquainted  with  the  diseases  of  animals  other  than  the  horse, 
it  may  not  be  regarded  as  ungenerous  or  unfair  to  state  that  it  is  probable  that 
the  disease  had  existed  here  for  some  years  prior  to  1843. 

Unfortunately,  for  many  years  after  the  disease  had  become  prevalent,  there 
were  many  in  the  veterinary  profession  in  this  country,  including  some  of  its 
leading  men,  who  regarded  pleuropneumonia  as  being  due  to  climatic  influences. 

The  fact,  however,  that  of  late  years  the  disease  has  been  nearly,  if  not  quite, 
eradicated  under  the  stamping-out  system,  not  only  here  but  in  other  countries, 
conclusively  demonstrates  the  error  of  the  views  then  entertained.  It  may  bo 
accepted  that  after  its  first  introduction  it  was  frequently  imported  by  foreig^n 
cattle  at  the  time  when  they  were  permitted  to  be  moved  into  the  interior  of  the 
country  after  an  inspection  and  detention  of  only  twelve  hours  at  the  xK)rt  of 
landing.  In  connection  with  this  I  find  in  one  of  the  veterinary  journals  for  the 
year  1848  a  letter  from  a  veterinary  surgeon  who  appears  to  have  recognized  the 
disease  in  1837  among  some  cattle  at  Putney  belonging  to  Lord  de  Grey.  He 
refers  to  the  disease  as  being  identical  with  the  lungenseucht,  which  he  had  seen 
among  the  cattle  in  India  and  in  Germany,  in  which  latter  country  he  stated  they 
then  slaughtered  and  paid  compensation  for  the  diseased  animal,  and  in  his  letter 
he  animadverts  upon  the  defective  system  of  examination  at  the  ports  where  for- 
eign cattle  were  landed  in  this  country.  He  gives  no  description  of  the  clinical 
symptoms  of  the  postmortem  appearances  of  the  cases  which  he  saw,  but  from 
the  fact  that  he  regarded  the  diseases  as  identical  with  that  for  which  the  Ger- 
mans legislated  and  paid  compensation,  it  may  reasonably  be  assumed  that  he 
believed  the  disease  to  be  contagious  pleuropneumonia.  Assuming  that  he  was 
correct  in  his  view  as  to  the  nature  of  the  disease,  it  would  appear  that  it  existed 
in  this  country  prior  to  1840. 
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The  following  table  gives  statistics  of  pleuropneumonia  in  Great  Britain  since 
1870,  at  which  date  returns  were  first  collected  by  this  Department,  and  shows 
how  rapidly  the  disease  declined  after  the  application  of  the  stamping-out  system 
in  September,  1890 : 

Statistics  relative  to  pleuropneumonia  in  Great  Britain  from  1870  to  1897, 


Year. 


1870.. 
1871.. 
1872.. 
18*3.. 
1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
187».. 
1880.. 
1881.. 
1882.. 
1883.. 
1881.. 
1886.. 
1886.. 
1887.. 
18B8.. 
1889.. 
1800a 
1801.. 
1882.. 
1883.. 
1804.. 
1805.. 
1806.. 


Nomber 
of  in- 
fected 

counties. 

Number 
of  fresh 

out- 
breaks. 

Number 
of  cat- 
tle at- 
tacked. 

68 

1,506 

4,602 

68 

1,660 

6,860 

71 

2,474 

7,083 

72 

2,711 

6,787 

71 

8,262 

7,740 

71 

2,402 

6,806 

66 

2,178 

6,253 

70 

2,007 

6,330 

67 

1,721 

4,503 

63 

1,640 

4,414 

51 

1,052 

2,765 

45 

720 

1,875 

46 

404 

1,200 

40 

340 

mi 

33 

312 

1,006 

41 

404 

1,611 

48 

653 

2,471 

47 

618 

2,437 

30 

613 

1,843 

41 

474 

1,646 

36 

466 

2,067 

27 

102 

778 

10 

35 

134 

4 

0 

30 

2 

2 

15 

1 

1 

1 

1 

2 

0 

3 

7 

46 

Diseased  cattle. 


Killed. 


1,755 
2,207 
3,871 
5,061 
7,434 
6,584 
5,131 
6,223 
4,488 
4,206 
2,681 
1,707 
1,161 
807 
1,074 
1,460 
2,400 
2,384 
1,786 
1,603 
2,004 

ns 

134 
30 
15 

1 

7 

46 


Died. 


1,276 

1,830 

1,979 

1,028 

280 

190 

114 

107 

114 

119 

88 

78 

30 

35 

20 

42 

63 

52 

50 

42 

55 


Healthy 
cattle  in 
contact 
slaugh- 
tered. 


2,086 

1,836 

8,245 

2.080 

1,485 

1,417 

1,288 

1,368 

1,357 

2,042 

1,380 

914 

062 

981 

751 

1,167 

2,446 

3,817 

7,297 

11,301 

9,491 

8,477 

1,167 

891 

48 

183 

741 


a  The  contagious  diseases  (animals)  (pleuropneumonia)  act,  1800,  came  into  force  on  Septem- 
Wr  1, 1890. 

During  the  last  two  years  pleuropneumonia  has  been  confined  to  a  compara- 
tively small  district  in  and  around  the  east  end  of  London.  In  1896  only  two 
outbreaks  were  discovered — one  in  the  county  of  Essex  and  the  other  on  the  prem- 
ises of  a  butcher  in  the  east  end  of  London.  In  1897  seven  outbreaks  were  con- 
firmed. Of  these  five  were  in  the  London  cowsheds,  one  in  the  county  of  Essex, 
and  the  other  in  that  part  of  the  county  of  Middlesex  which  borders  on  the 
northern  boundary  of  the  county  of  London, 

In  consequence  of  the  persistence  of  the  disease  in  the  cowsheds  of  London,  and 
it  being  imx>ossible  to  trace  the  origin  of  the  diseased  animals,  the  board,  in  order 
to  prevent  the  movement  of  infected  or  diseased  cattle  into  the  interior  of  the 
country,  issued  an  order  which  came  into  force  on  the  23d  August,  1897,  pro- 
hibiting the  movement  of  cows  out  of  any  licensed  cowsheds  in  an  extensive  dis- 
trict in  the  east  end  of  London,  except  for  slaughter  with  a  license  to  a  registered 
slaughterhouse  within  that  district. 
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At  the  time  when  the  order  inm  usoed  a  generml  impression  existed  that  thero 
still  remained  in  these  sheds  some  cows  in  which  the  disease  existed  in  a  form 
unrecognizable  daring  life,  and  the  board  therefore  i^ypointed  three  yeterinary 
surgeons  to  grant  these  licenses  and  to  attend  the  antopsy  of  each  cow  slaaghto^ 
under  the  provisions  of  this  special  order.  The  order  had  only  been  in  force  a 
few  weeks  when  one  of  these  veterinary  surgeons  discovered  in  the  Inngs  of  a  cow, 
which  during  life  appeared  to  be  perfectly  healthy  and  was  fat  and  in  very  good 
condition,  extensive  lesions  of  pleuropneumonia  of  long  standing.  Sixteen  other 
cows  in  the  same  shed  were  slau^tered  and  two  more  cases  were  detected.  In 
one,  the  greater  part  of  one  large  lobe  was  affected  and  portions  of  the  lung 
structure  had  become  necrosed  and  were  in  a  friable  condition.  In  the  other,  a 
small  x>ortion  of  encapuled  necrosed  lung  was  found,  and  from  the  thickness  aikL 
density  of  the  enveloping  tissue  there  is  no  doubt  that  the  animal  had  been 
infected  months  prior  to  its  slaughter. 

This  center  of  disease  would  probably  never  have  been  detected  but  for  the 
steps  adopted  by  the  board  in  requiring  a  postmortem  examination  at  the  time 
of  the  slaughter  of  these  shed  cows.  The  action  taken  has  proved  conclusively 
that  the  views  of  the  Dex>artment  as  to  the  existence  of  unrecognizable  cases  in 
the  living  animal  among  the  cattle  in  the  London  sheds  were  correct. 

FOOT-AND-MOUTH  DISEASE. 

During  1897  several  reports  of  foot-and-mouth  disease  were  received 
at  the  office  of  the  chief  veterinarian  and  the  senices  of  experts  were 
engaged  to  make  a  thorough  investigation.  The  disease  was  reported 
among  sheep  in  North  Lincolnshire,  and  a  veterinarian  was  sent  to 
investigate  the  matter.  On  careful  inquiries  and  examination  he 
ascertained  that  the  injuries  to  the  feet  of  the  36  head  of  sheep 
affected  were  due  to  the  improper  use  of  an  arsenical  dip  which  had 
caused  sloughing  of  the  hoofs  of  the  animals.  The  other  cases  reported 
were  equally  unreliable. 

SWINE   FEVER. 

Every  effort  is  being  made  to  eradicate  swine  fever,  good  progress 
resulting.  Dtiring  1897  the  disease  decreased  more  than  one-half, 
being  2,155,  as  against  5,166  for  1896.  The  number  of  sets  of  viscera 
sent  to  the  chief  veterinarian  for  examination  was  5,386. 

RABIES. 

It  is  stated  that  rabies  has  existed  in  England  from  time  immemorial, 
but  the  hope  is  now  expressed  that  the  disease  will  soon  be  entirely 
eradicated.  Mr.  J.  T.  Tennant,  assistant  secretary  of  the  board  of 
agriculture,  says  this  is  the  most  important  duty,  so  far  as  the  general 
public  is  concerned,  which  engaged  the  attention  of  the  board  during 
the  year.  Much  stress  is  placed  upon  the  necessity  of  muzzling  d<^s 
which  have  been  bitten  or  are  suspected.  Careful  investigations  are 
made  of  all  deaths  of  dogs  attributed  to  rabies,  in  order  to  ascertain 
the  truthfulness  of  the  statement  frequentl}'  made  that  the  disease  is 
not  so  pj'evalent  as  reported,  and  a  record  of  all  such  investigations 
is  carefully  kept.     In  1807  there  were  151  dogs  and  16  other  auimals 
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affected  with  rabies.     The  previoas  year  had  438  cases  in  dogs  and  22 
in  other  animals. 

GLANDERS  AND   FARCY. 

During  the  year  there  has  been  an  increase  over  the  previous  year 
of  235  cases  of  glanders.  The  greatest  increase  was  in  Scotland,  where 
the  number  of  cases  rose  fi-om  98  in  1896  to  297  hi  1897.  Mr.  Cope's 
remarks  concerning  this  disease  are  given  below : 

For  many  years  glanders  has  been  prevalent  among  the  horses  of  Glasgow, 
while  the  rest  of  Scotland  has  been  comparatively  free,  and  the  local  anthorities 
of  that  city,  with  a  view  to  eradicating  the  disease  within  their  own  district, 
invited  the  horse  owners  of  the  city  to  allow  their  animals  to  be  tested  with  mal- 
lein,  on  the  understanding  that  if  those  which  reacted  proved  to  be  affected  with 
glanders  on  postmortem  examination  one-fourth  of  the  value  of  the  animals 
would  be  paid,  and  full  value  if  found  free  from  disease.  Under  this  arrange- 
nu  nt  the  veterinary  inspector  of  the  Glasgow  local  authorities  tested  320  horses ; 
of  these  147  reacted  and  were  subsequently  slaughtered.  On  a  postmortem  exam- 
ination being  made  of  the  147  horses  which  had  reacted  no  glanders  nodules  could 
be  detected  in  the  lungs  of  14  of  the  horses ;  in  the  remaining  133,  however,  the 
lesions  of  the  disease  were  found  to  be  present. 

At  the  present  time  mallein  is  accepted  by  all  veterinarians  as  a  thoroughly 
reliable  aid  to  diagnosis  in  occult  cases  of  glanders,  but  until  the  horse  owners 
generally  become  equally  convinced  of  its  value  it  is  hardly  to  be  expected  that 
they  will  consent  to  have  their  horses  slaughtered  so  long  as  they  can  perform 
their  regular  work  with  apparent  ease  and  present  no  external  evidence  of  disease, 
simply  because  their  animals  have  reacted  to  mallein,  unless  they  receive  their 
full  value. 

At  the  present  time  there  are  still  many  points  in  connection  with  the  pathology 
of  glanders  about  which  a  great  divergence  of  opinion  exists  among  the  members 
of  the  veterinary  profession  both  here  and  abroad.  By  some  it  is  asserted  that 
the  ordinary  mode  of  infection  is  by  the  alimentary  canal ;  others,  who  only 
recognize  glanders  by  the  presence  of  lesions  in  the  lungs,  hold  that  the  infection, 
like  that  of  contagious  pleuropneumonia  of  cattle,  is  more  probably  contracted 
by  inhalation ;  at  the  same  time  all  admit  that  it  may  be  produced  by  inoculation 
through  the  abraded  surface  of  the  skin  of  the  lining  membrane  of  the  nostril. 
That  the  disease  can  be  produced  by  the  introduction  into  the  digestive  system  of 
fiesh  glanderous  material  is  a  fact  with  which  the  veterinary  profession  have  long 
since  been  acquainted.    This  was  repeatedly  experimentally  proved  years  ago. 

It  has  lately  been  suggested  that  there  is  a  much  greater  tendency' on  the  part 
of  some  horses  to  recover  from  glanders  than  has  generally  been  known,  and  the 
repeated  injections  of  mallein  have  a  curative  effect,  but  whether  horses  which 
react  to  mallein  and  after  rex^eated  injections  with  that  material  having  ceased 
to  react  can  be  properly  regarded  as  recovered  and  incapable  of  infecting  others 
is  a  very  moot  point. 

With  a  view  so  far  as  possible  to  set  at  rest  many  points  of  a  doubtful  nature 
in  connection  with  glanders,  a  series  of  experiments  are  being  conducted  by  the 
veterinary  officers  of  the  board,  and  it  is  hoped  that  in  the  course  of  time  a 
BI)€cial  report  on  this  most  important  subject  will  be  produced. 

Tlie  following  statement  is  from  a  i-ecent  issue  of  the  London 
Times: 

The  appointment  by  the  board  of  agriculture  of  a  departmental  committee, 
under  the  chairmanship  of  Lord  Stanley,  M.  P.,  to  inquire  into  and  report  upon 
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the  working  of  the  diseases  of  animals  acts  in  so  far  as  they  relate  to  glanders, 
and  to  consider  whether  any  more  effective  measures  can  with  advantage  be 
taken  to  prevent  the  spread  of  that  disease,  will  impart  a  special  inter^t  to  the 
subjoined  table.  It  shows  for  Great  Britain  the  number  of  outbreaks  of  glan- 
ders in  each  year  since  1877,  inclusive,  the  number  of  counties  over  which  these 
were  distributed,  and  the  number  of  horses  attacked. 

Number  of  outbreaks  of  glanders  in  Great  Britain  in  each  year,  1877  to  1898. 


Year. 

Connties 

Out 
breaks 

Horses 
attacked. 

Year. 

Counties. 

Out- 
breaks. 

Horses 
attacked. 

1877 

40 
45 
52 
37 
35 
33 
35 
34 
25 
27 
25 

518 

585 

936 

1,459 

1,012 

&iO 

753 

713 

637 

776 

1,003 

758 
888 
1,367 
2,110 
1.720 
1,389 
1.244 
1,123 
946 
1,114 
1,482 

1888 

30 
25 
24 
28 
34 
40 
33 
36 
31 
31 

1,007 

1,MS 

960 

1,351 

1,657 

1.881 

965 

964 

817 

900 

751 

1,581 

1878 

1880 

2,346 

1879 

1890 

1,806 

1880 

1801 

2,435 
3,001 
2.133 

1881 

1892 

1882 

1803 

1883 

1894 

1,437 
1,504 
1,294 

1884 

1895  . 

1885 

1896 

1886 

1807 

i,as9 

1887 

1898 

1,380 

The  number  of  counties  involved — this  figure  has  not  yet  been  officially 
announced  for  1898— is  seen  to  range  between  52  in  1879  and  24  in  1890,  so  that  in 
some  years  they  have  been  more  than  twice  as  numerous  as  in  others.  The  num- 
ber of  distinct  outbreaks,  which  is  far  more  significant  than  the  number  of  horses 
attacked,  was  greatest,  at  1,657,  in  1893,  and  least,  at  518,  in  1877.  The  inspection  by 
local  authorities  may,  however,  have  been  less  stringent  in  the  earlier  years.  The 
number  of  outbreaks  last  year,  amounting  to  751,  was  greater  than  in  1877,  1878, 
1884,  or  1885.  Excepting  in  1897  there  has  been  a  continuous  decrease  year  by 
year  since  1892,  but  something  similar  happened  between  1880  and  1885,  after  which 
an  increase  again  began  to  manifest  itself.  The  introduction  of  the  use  of  mallein 
as  a  diagnostic  agent  within  the  last  two  or  three  years  may  have  had  the  effect 
of  bringing  under  notice  more  cases  than  would  otherwise  have  been  detected. 
With  regard  to  the  number  of  counties,  it  is  necessary  to  remember  that  the 
majority  of  outbreaks  are  restricted  to  three  or  four.  The  two  black  spots  in 
Great  Britain  in  connection  with  glanders  center  around  London  and  Glasgow 
(Lanarkshire).  Thus,  in  1897,  out  of  839  outbreaks  in  England,  619  occurred  in 
London,  48  in  Middlesex,  85  in  Essex,  and  16  in  Surrey.  In  other  words,  718  of 
the  outbreaks  happened  in  what  may  be  roughly  described  as  the  metropolitan 
area,  leaving  only  121  for  the  rest  of  England,  of  which  26  belonged  to  Lancaster, 
13  to  Warwick,  12  to  Kent,  10  to  Norfolk,  and  lesser  numbers  to  17  other  counties. 
In  the  same  year,  out  of  58  outbreaks  distributed  over  5  other  counties  of  Scot- 
land, 53  occurred  in  Lanark  alone.  Only  three  outbreaks  were  reported  from 
Wales,  all  from  Glamorganshire. 

BELGIUM. 

The  record  of  contagious  animal  diseases  iu  Belgium,  as  compiled 
below  from  official  documents  of  that  country,  is  not  quite  complete. 
A  part  of  November,  1898,  is  missing.  It  will  be  obsei'ved  that  the 
status  of  diseases  was  about  the  same  for  the  two  years,  with  the 
exception  of  foot-and-mouth  disease.  This  scourge  appears  to  have 
prevailed  there,  as  it  did  in  adjoining  countries. 
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Case9  of  contagious  diseases  among  domestic  animals  in  Belgium  during  tlie  pears:: 

1897  and  1898. 


Kame  of  disease. 


1887. 

Qlukderaand  farcy 

Foot-and-month  disease. 

Babies 

Anthrax 

Pootrot 

Sheep  scab 

1806. 

Glanders  and  farcy 

Foot-and-mouth  disease. 

Babies 

Anthrax 

Foot  rot 

Sheep  scab 


336 


30 
235 


18 
3,014 
15 
38 
31 


20 

234 

5 

45 


19 

6,540 

14 

47 

123 


12 


82 


4 

2,294 
7 
29 


15 
31 
270 
140 


ToUT^ 


dor 

2.453. 
8fr 

462: 
4 


13^. 
15,563. 
151- 
418: 
427. 
34r 


FRANCE. 


Contagious  diseases  among  domestic  animals  in  France  during  the  years  ISSr 

and  1898, 


Name  of  disease. 


1897. 


Contagions  plenropnenmonia : 

Knmber  of  outbreaks 

Number  slaughtered 

Number  inoculated 

Aphthous  fever  (outbreaks) 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthrax  (outbreaks) 

Blackleg  (outbreaks) 

Glanders  and  farcy  (outbreaks). 

Babies  (cases) 

Boaget  (outbreaks) 

Hog  cholera  (outbreaks) 


1896. 

Contagious  pleuropneumonia : 

Number  of  outbreaks 

Number  slaughtered 

Number  inoculated 

Aphthous  fever  (outbreaks) 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthitix  (outbreaks) 

Blackleg  (outbreaks) 

Glanders  and  farcy  (outbreaks). 

Babies  (cases) 

Bouget  (outbreaks) 

Hog  cholera  (outbreaks) 


14 


20 

89 

184 

255 

134 

8 

38 

63 

84 

[89 

52 

14 


16 
40 
45 

106 
88 
28 
18 

102 
83 

225 
62 
20 


15 
39 
85 
15 
4 

35 
31 
95 
72 
136 
195 
24 


10 

30 

72 

1.902 

3 

61 

45 

78 

61 

150 

9 

12 


% 
17 
48 
92 
52 
39 
43 
55 

209 
68 

150 
18 
10 


$^ 

£ 

Total. 

g 

Q 

17 

m 

38 

404 

113 

1.101 

25 

1,601, 

-58 

61»- 

27 

28^ 

27 

42*^ 

151 

1,234 

57 

900- 

140 

2,073 

30 

1,02» 

7 

17ft^ 

14 
42 

116 
12,032 
20 
80 
60 
96 
77 

153 
36 
17 


19 
53 

121 
2,317 
82 
96 
39 

127 
69 

154 

28 

4 


110- 

29a- 

786- 

9,458. 

278^ 

474 


657 

l,781r 
198^ 
116^ 


10317- 


-28 
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NBTHBRLANDS^ 

The  table  of  animal  diseases  given  herewith  is  not  complete,  but  it 
shows  in  a  general  way  the  character  and  extent  of  the  diseases 
affecting  the  animals  of  that  country.  As  will  be  observed,  an  exten- 
sive outbreak  of  foot-and-mouth  disease  occurred  during  the  past 
two  years  in  this  country,  which  has  always  been  in  the  front  rank 
in  regard  to  veterinary  sanitary  service.  Mr.  Alex.  C.  Cope,  the 
chief  veterinary  officer  of  England,  points  out  the  fact  that  ^'witk  a 
cattle  population  of  great  value  on  account  of  its  milking  qual- 
ities, and  a  total  animal  population  beyond  the  requirement  of 
the  country  for  the  supply  of  food  for  her  inhabitants,  Holland  has 
always  been  an  exporting  country,  and  therefore  in  a  position  to 
exclude  foreign  animals,  and  has  maintained  a  strict  supervision  and 
control  over  the  movement  of  animals  across  her  German  and 
Belgian  frontiers.  Under  these  favorable  conditions  Holland  has  for 
a  number  of  years  been  comparatively  free  from  foot-and-mouth 
disease;  but  in  the  early  part  of  1896,  when  the  disease  was  most 
prevalent  in  Germany,  these  safeguards  broke  down."  The  disease 
was  apparently  allowed  to  run  its  course,  and  it  has  been  estimated 
that  more  than  half  of  the  total  number  of  animals  suffered  from  it. 

Cases  of  animal  diseases  in  Netherlands  for  fhe  years  1897  and  IS9S. 


Nanie  of  disease. 


•3 


Total 


1887. 
Foot-and-moQtii  dis- 

CB80 

Farcy  or  mange 

Sheep  scab 

Bonget 

Aiithi*ax 

Foot  rot  of  sheep. . . 

1898. 

Foot-and-xnotLth  dis 

ease 

Farcy  or  maogre 

Shoopscab 

Boaget 

Anthrax 

Foot  rot  of  sheep. . . 


11, 006:21, 906  25, 997 


756 
1 
196 
16 
24 
8 


519 
5 

376 

8 

96 

e 


41, 119  8t,  647 
•  5 

16  1,963 
5        26 

18        25 

45 


;,  34»{94,  OI3I4O.  000  46.212  21, 4Mp»  96^600,683 

1         11 16        35        I       115 

3,736  3,096        87  2,1M6  4,4S3    SS  16,1» 
8U  l.d49      906      375      £«      16    S.l» 
17        24  7        16        20      31       fl« 

11  6  6        99        5 


206 
6 

506 

5 

35 

8 


475 
3 

219 

4 

23 


5 
118 
76 
18 
45 


6 
3 
188 
150 
15 
45 


42 

9 

311 

296 

81 
348 


3,206 


214 
27 
156 


l,76f7 
10 
57T 
104 
25 


2,607 
4 


64 

120 


DBlfTMARK. 


A  comparison  between  the  diseases  existing  in  Denmark  in  1897««nd 
1898  may  be  made  from  the  table  which  follows.  The  report  for 
November,  1898,  was  not  received.  The  totals  do  not  matorially 
differ  from  those  for  1896. 
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Cases  of  contagious  diseases  in  Denmark  for  tlie  pears  1897  and  1S08, 


Name  of  disease. 


1897. 
Anthrax 

Foot-and-mouth  disease 

Oerebro-fipinal  meningitis 

Glanders. 

Malignant  catarrhal  f over 

Swine  plagne  car  hog  cholera. . 
Bonnet: 

Acnte 

Chronic , 

Nodular  erythema 


18 


"I 


1888. 

Anthrax 

Foot-and-mouth  disease . . . 
Cerebro-spinal  meningitis 

Glanders 

Malignant  catcu-rhal  fever '    3 

Swine  plague  or  hog  cholera |    3 

Bouget: 

Acute '  ^ 

Chronic j  18 

Nodular  erythema .- I  63 


10 

21 

8 

1 

1 

i 

11 

9 

7 

2 

1 

.... 

38 

45 

8 

9 

86 

44 

12 

17 

1 

2 

5 

7 

3 

1 

51 

35 

16 

11 

58 

43 

10 


s 


81 


4 
1 
10 


65 

7 
253 


3  I. 


78 

6 

266 


12 
I 
2 
1 
3 
1 

63 
20 
322 


12 


Total. 


16! 


80 
22 

448 


25 
220 


49 
19 
100 


18 


140 

25 
28 

84 
7 

025 

147 

2,067 


131 


30 
17 
65 


1 
47 

in 
S17 

13 

128 

118 

2.0» 

NORWAY. 

Cases  of  contagious  diseases  reported  in  Nortcayfor  certain  7nonths  of  lStt7  and  JS98, 


Name  of  disease. 


1897. 


Anthrax 

Blackleg 

Braxy 

Malignant  catarrhal  fever  of  cattle. 

Bouget 

Hog  cholera 


1808. 


Anthrax 

Blackleg 

Braxy 

Malignant  catarrhal  fever  of  cattle . 
Bouget 


37 


11 


51 


19  ; 

1| 


21  I 
129  I 
25 


15 
2 


10 
161 
50 


9 

94  ' 


28 


4 

15 

108 

6 


25 


TotaL 


aai 

7 
37 

672 
81 


HUNGART. 


The  following  statements  for  the  year  1897  are  eomi)iled  from  official 
documents  of  the  Hungarian  Government: 


ANTHRAX. 


The  existence  of  anthrax  was  officially  established  on  1,42G  farm 
premises,  and  affected  200  horses,  1,880  cattle,  and  068  sheep.     This  is 
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88  more  farm  premises,  18  more  horses,  109  more  cattle,  and  106  fewer 
sheep  than  suffered  from  the  disease  in  1896.  The  following  number 
of  animals  died  from  the  disease  in  1897;  Horses,  197;  cattle,  1,730, 
and  sheep,  968,  this  being  7  horses,  36  cattle,  and  168  sheep  more  than 
in  1896. 

The  proportion  of  animals  lost  to  the  entire  number  of  animals  is 
stated  below  in  percentages.  The  approximate  value  of  the  animals 
lost  is  also  given: 


1807. 

1896. 

Kind  of  animftl. 

Percent- 
age lost. 

Value. 

Percent- 
age lost. 

Value, 

Horses 

0.010 
.090 
.013 

$6,818 
55,243 
2,751 

0.009 
.029 
.010 

$6,288 

Cattle 

58,29 

Sheep 

2,U7 

Total 

64,812 

61.  m 

RABIES. 

In  1897  rabies  was  reported  as  affecting  1,282  dogs,  22  horses,  120 
cattle,  40  sheep,  and  53  hogs.  The  number  of  animals  affected  has 
been  greater  than  in  1896  by  8  dogs,  8  horses,  46  cattle,  and  32  sheep, 
while  10  fewer  hogs  were  affected.  Seventy-five  dogs  died,  1,057  were 
killed,  and  150  escaped.  Suspected  dogs,  having  been  bitten,  were 
killed  to  the  number  of  3,196;  also  6  cattle,  3  sheep,  2  goats,  11  hogs, 
208  cats,  9  fowls,  and  19  animals  not  definitely  named. 

GLANDERS. 

Glanders  was  reported  from  496  farm  premises,  and  776  horses  were 
affected.  This  showing  exceeds  that  for  1896  by  143  farm  premises 
and  148  horses.  Of  the  horses  affected,  755  were  killed  and  21  died. 
Besides,  155  suspected  horses  were  killed,  making  a  total  loss  on 
account  of  this  disease  of  931  horses.  This  was  0.039  per  cent  of  the 
total  number  of  horees  in  Hungary,  valued  at  about  $31,080. 

FOOT-AND-MOUTH   DISEASE. 

This  disease  has  not  been  so  prevalent  as  in  1896.  The  following 
comparison  shows  a  gratifying  reduction  in  the  number  of  cAses: 


Counties  where  reported. 

Cattle  affected 

Sheep  affected 

Hogs  affected 


1896. 

63 
S72,809 
178,612 
82,981 


1897. 

50 
70,491 
S5,4S9 
8,78 


The  table  shows  that  reductions  amount  to  502,318  cattle,  153,262 
sheep,  and  79,173  hogs.  Of  the  animals  affected,  there  died  235  cattle, 
48  sheep,  and  13  hogs. 
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PLEUROPNEUMONIA. 

This  disease  was  identified  on  109  farm  premises,  the  number  of 
cases  being  262.  In  1896  there  were  313  eases.  All  affected  animals 
were  slaughtered  by  the  authorities.  Besides  the  262  sick  cattle,  there 
were  735  killed  at  once  because  of  suspicion,  and  4,580  were  sent  to 
the  slaughterhouse  on  account  of  exposure  to  the  contagion. 

SHEEP  POX. 

The  number  of  sheep  affected  with  sheep  pox  was  9,536,  reported 
from  292  farm  premises.  This  is  an  increase  over  1896  of  273  farm 
premises  and  8,598  cases.  Of  the  sheep  affected  8,010  recovered,  the 
remaining  1,526  having  died  of  the  disease  or  were  killed.  The  death 
rate  of  the  affected  animals  was  16  per  cent. 

FOOTHALT. 

Foothalt  was  reported  from  one  county  (Ilajdu)  where  both  stallions 
and  mares  were  affected,  but  statistics  are  not  given. 

BLISTER  UPON  THE   GENITALS. 

This  disease  appeared  on  143  farm  premises  in  16  counties.  Eighty- 
one  horses  and  134  cattle  were  affected.  Compared  with  1896,  this 
shows  95  fewer  farm  premises,  1  more  county.  37  fewer  horses,  and  83 
fewer  cattle. 

SCAB. 


This  disease  existed  upon  604  farm  premises  in  44  counties, 
is  a  comparison  of  its  extent  with  1896  : 


Below 


Horses  affected  . 
Cattle  affected . . 
Sheep  affected  .. 


1896. 

1897. 

1,713 

S7a 

119 

4 

4.156 

3.2» 

RED  MURRAIN   OF  SWINE. 


This  disease  was  rei)orted  from  2,764  farm  premises  in  49  counties. 
The  number  of  swine  attacked  was  11,068.  A  comparison  with  1896 
shows  3,089  fewer  farm  premises  for  1897,  3  fewer  counties,  and  17,738. 
fewer  animals  affected. 


HOG  CHOLERA. 


Hog  cholera  appeared  on  84,828  farm  premises  in  60  counties, 
comparison  of  data  with  1896  is  given  in  the  following  table  : 


Hogs  attacked 

Hogs  died  of  the  disease 
Hogs  killed 


1896. 

868.777 

639.765 

13.093 


1897. 


514,291 
360. 83& 

5,oei 
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This  statement  shows  a  decrease  of  354,406  in  the  number  of  cases, 
of  278,927  in  the  number  of  dead  of  the  disease,  and  of  8,072  killed. 

BUFFALO   CHOLERA. 

There  were  99  cases  of  this  disease  rejKjrted  from  69  farm  premises. 
In  1896  there  were  350  eases  reported  from  153  farm  premises.  Of 
the  90  cases,  94  died. 

ITALY. 

ITie  tabular  statement  presented  of  the  contagious  diseases  of 
domestic  animals  in  Italy  for  1897  and  1898  is  not  nearly  complete, 
but  enough  is.  given  to  show  what  diseases  prevailed  in  that  Kingdoffl. 
Foot-and-mouth  disease,  which  was  so  prominent  in  other  Eoropean 
countries  during  1897,  appears  to  have  been  very  prevalent  in  Italy. 

Cases  of  contagious  diseases  among  domestic  animals  in  Italy  during  the  years 

1897  and  1898, 


Nuiue  of  disease. 


1897. 

MaOadioduccrfrt 

Foot-and-mouth  disease 

Babies ._ 

VariolsD 

Tuberculosis 

Infectious  agalactia 

Hog  cholera  and  swino 
plague  

Epizootics  of  uncertain  na- 
ture  

Anthrax  and  blackleg  a 

Glanders  and  fiarcy 

Tetanus 

Bheepscab 

Strangles 

Purpurea  lueniorrhagica  . 

BarbOne  of  the  buffalo  (buf- 
falo disease)  , 

Influenza  among  horses 

(pinkeye) 

1808. 

Foot-and-mouth  disease 

Babies 

Tuberculosis 

Infectious  agalactia 

Hog  cholera  and  swino 
plague 

Anthrax  and  blackleg  a 

Glanders  and  farcy 

Sheep  scab 

Barbone  of  the  buffalo  ( buf- 
falo disease)  

Influenza  among  horses 
(pinkeye) 

Mange  (psoroptic )  of  cattle . 


*.  288-5,083 


341 


a 

48 

14 

473 


347 

ag 

8 


177 


i 


t 

7 
1 

10 

1 

296 

33 


45 


,006 
14 
5 
10 


136 


987 


19 
25 

8 


458 


K)0 

33 

2 

10,768 

2 

3 


5,5469, 
3 
3 


289      245     516 


161 

26 

1 


245t 


0 

5 

466 

528 


229     899 
70      17 


»,  799  5>  8(E  1,93S  l,2«il,523  2, 4S6 
26      12        8        a        6        7. 
sl       5 If       7. 

141 


106 

21 


310     821 


23 

8 


2 
212 


94 


129 


607     156 
243 


28 


20 
216 


15 


16 


112 

4 
1 


837 
115 
75 
37 


25 
260 


63 


265 
11 


iro      6S 


411 


887 
34 


10 


374 


61 

io 

17 


an 


197 


106 


2,444 
13 


138 


3S 
117 


197 
159 

12 


5 

» 

45 
ZL 

2,219 


140 

1,471 

19l     m 

t 

10,791 
% 
10 


100 


4^497 

117 
S9 
151 

2;6» 
1,433 


m 


4sr 


a  These  diseases  are  not  separated  in  the  documents  from  which  these  ftgureff  are  tabpl***** 
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SWITZERIiAND. 

The  figures  on  contagious  diseases  of  animals  in  Switzerland  for 
1897  and  1898  varied  but  little  in  most  particulars -from  the  figures 
for  1896.  The  scourge  of  foot-and-mouth  disease  was  larger  in  1897, 
the  number  of  animals  affected  being  10,342,  while  in  1898  the  dis- 
eased increased  to  an  alarming  extent,  the  number  of  cases  being 
106,884.  Of  this  large  number  34,491  occurred  in  July  and  32,431  in 
June.  From  that  time  till  the  end  of  the  year,  as  will  be  observed 
by  reference  to  the  tabular  statement,  the  disease  decreased. 

Cases  of  contagious  diseases  among  domestic  animals  in  Swizterland  for  the  years 

1897  and  ISOS. 


Name  of  dlsenae 


Blackleg  (dead  and  slaugh- 
tered)  

Anthrax  (dead  and  slangh- 

torod) ^ 

Foot-and-mouth  disease: 
Large  cattle  (dead  and 

infected) 

Small  cattle  (dead  and 

infected) 

Babiefl   (dead    and   slaugh- 
tered)  

Glanders  (dead  and  slaugh- 
tered)  

Booget  (dead  and    slaugh- 
tered)  

Sheep  scab    (dead  and  in- 
fected)  

1806. 

Blackleg  (dead  and  slaugh- 
tered)  

Anthrax  (dead  and  slaugh- 
tered)  .* 

Foot-and-mouth  disease: 
Large  cattle  (dead  and 

infected) 

Small   cattle  (dead  and 

infected) 

Babies    (dead   and   slaugh- 
tered)  

Glanders  (dead  and  slaugh- 
tered)  

Bouget  (ctoad   and  slaugh- 
tered)  

Sheep   scab  (dead  and  in- 
fected)  


101 


30 


65 


I 


2n 


10  16 

24!  36 

5ol  647 

41  310 

90'  6 

3!  3 


£00 
15 


9 
29 

1,200 


1 

78 
158 


812  200 
19 


17 


4 
190 


28 


29      4 


12     16     39 


28 

1,011 
85 
7 
3 
42 


9 
14 

208 
3 


28 


81 
32 

380 

84 

5 

10 

4ft5 


108 
25 


797^,279 


149 
83 

J,  206 

545 

3 

6 

422 

1 

162 
24 

13,714 


124 
27 

790 

316 

2 

5 

443 


223j3,506f«,777 

14 

3 

1941    1421      226 

851 


96 
87 

431 

49 

8 

2 

350 

30 

127       95 
25 

15,7266,880 


16,705 

8 

1 

307 


6 

5 

221 


224     183 


26 

231 
4 


278 


42 


20 


21 
13 

829 

148 

72 

4 

135 


3,3465,186 
3,59012,9722,120 


1 
8 
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AMERICAN  ANIMALS  AND  ANIMAL  PRODUCTIONS  IN 
GREAT  BRITAIN. 

By  W.  H.  Wray, 
Inspector  in  England  for  Bureau  of  Animal  Industry. 

A  comparison  of  the  figures  for  1896  with  those  for  1897  shows  an 
increase  in  the  importation  into  England  of  live  cattle  for  1807.  The 
good  quality  of  the  live  cattle  entering  Great  Britain  from  the  United 
States  is  still  maintained.  The  losses  at  sea  continue  to  be  very 
small,  averaging  between  2  and  3  head  per  1,000.  This  low  rate  of 
loss  at  sea  is  without  doubt  due  to  the  system  of  vessel  inspection 
conducted  by  the  Bureau  of  Animal  Industry  and  to  the  steamers 
which  caiTy  them  to  foreign  countries. 

DELAY   IN  TRANSSHIPPING   CATTLE. 

Of  late  it  has  l)een  the  custom  of  some  transatlantic  steamers  when 
arriving  at  the  port  of  London  to  delay  entering  the  docks  until  the 
very  last  minute,  just  before  the  tide  falls.  This  delay  prevents  the 
transshipping  steamers  from  getting  the  cattle  while  the  steamer  is  in 
the  river  and  causes  the  cattle  to  remain  on  board  the  steamers  from 
one  to  two  hours  longer  than  is  necessary.  All  the  facts  possible 
with  reference  to  this  matter  are  being  gathered  with  a  view  to  plac- 
ing them  before  the  steamship  owners  or  their  agents,  when  a  request 
will  be  made  that  the  captains  and  pilots  be  notified  to  bring  their 
steamers  to  the  docks  as  soon  as  possible  after  arriving  at  the  port, 
and  that  everything  possible  be  done  to  have  the  cattle  transshipped 
before  the  steamers  enter  the  docks.  The  difference  in  time  in 
getting  the  cattle  to  Deptford  on  the  transshipping  steamer,  when  the 
cattle  are  taken  on  board  before  the  transatlantic  steamer  enters  the 
dock  and  when  they  are  transshipped  inside  the  dock,  is,  at  the  lowest 
estimate,  over  two  hours.  This  delay  has  often  caused  a  cargo  to 
arrive  at  Deptford  too  late  for  the  market,  causing  the  cattle  to  be 
held  by  the  consignee  for  two  or  three  days,  until  the  next  market 
day.    This  entails  considerable  expense  and  sometimes  a  loss  in  price. 

INCREASE   OF   FOREIGN-ANIMALS   WHARVES. 

In  June  I  held  an  interview  with  the  chairman  of  the  Southwestern 
Railroad  Company  in  reference  to  a  foreign  cattle  market  at  South- 
ampton, with  the  result  that  plans  are  now  being  drawn  for  the 
landing  place,  abattoirs,  etc.,  the  construction  of  which  will  begin  as 
soon  as  possible.  Every  new  f oi-eign-animals  wharf  that  is  opened  in 
440 


Digitized  by 


Google 


FIFTEENTH    ANNUAL   BEPORT.  441 

England  makes  a  new  outlet  for  the  live  cattle  of  the  United  States. 
It  is  also  another  step  toward  preventing  a  certain  few  of  the  foreign 
cattle  markets  from  holding  a  monopoly  of  the  foreign  cattle  trade. 
With  foreign  cattle  wharves  at  Southampton,  Bristol,  and  Cardiff, 
the  south  coast  of  England  will  be  pretty  well  supplied,  and  if  a 
regular  line  of  steamers,  thoroughly  fitted  for  the  carrying  of  live 
cattle,  would  establish  regular  sailings  to  these  points,  I  am  quite 
sure  the  venture  would  prove  remunerative. 

CATTLE  FROM  THE  ARGENTINE  REPUBLIC. 

During  1897  there  wei'e  received  from  the  Argentine  Republic 
7,836  more  cattle  than  during  1896. 

The  South  American  cattle  are  still  very  rough  and  are  not  yet  up 
to  the  standard  of  first-rate  beef,  but  they  are  improving  year  by 
year.  The  voyage  is  a  long  one,  and  during  certain  seasons  the  cat- 
tle show  the  effects  of  the  journey  very  much  on  their  arrival  in  Great 
Britain.  During  1897  the  loss  of  South  American  cattle  bound  for 
Great  Britain  averaged  more  than  80  head  per  1,000.  The  English 
board  of  agriculture  are  doing  all  they  can  to  have  the  steamers 
engaged  in  this  trade  better  fitted.  It  is  almost  an  impossibility  to 
eomx)el  the  steamship  owners  to  have  permanent  fittings  on  the  boats 
which  transport  South  American  cattle.  This  condition  obtains 
because  the  steamers  are  unable  to  get  full  cargoes  often  enough  to 
warrant  their  owners  in  making  regular  trips.  It  is  quite  a  common 
sight,  however,  to  see  a  steamer  from  Buenos  Ayres  with  no  other 
cargo  than  live  cattle  and  sheep. 

Even  should  the  breeders  of  South  America  succeed  in  improving 
their  cattle  up  to  the  standard  of  those  bred  in  the  United  States, 
there  is  not  much  danger,  owing  to  the  long  distance  and  cost  of  trans- 
portation, of  their  cattle  competing  in  the  English  markets  with  the 
United  States  cattle. 

RECEIPTS   OF   CANADIAN    CATTLE. 

During  1897  there  were  shipped  from  Canada  to  England  24,893 
more  live  cattle  than  in  the  preceding  year.  The  Canadian  cattle 
arrive  in  very  good  condition,  but  are  not  so  well  finished  as  those 
from  the  United  States,  but  are  a  good  second.  Recently  Minister 
Long  made  a  visit  to  the  foreign  cattle  market  at  Deptford,  and, 
after  inspecting  the  market  and  the  cattle  that  were  for  sale, 
expressed  surprise  to  see  such  excellent  cattle  from  the  United  States 
and  stated  that  they  were  in  every  way  equal  to  British  bred  and 
were  much  more  uniform  than  would  be  seen  in  the  British  market. 

SHEEP   AND   LAMBS. 

There  were  received  in  England  from  the  United  States  80,005 
fewer  sheep  in  1897  than  during  1896.     This  decrease  is  largely  due  to 


Digitized  by 


Google 


442  BUREAU    OF   ANIMAL   INDUSTRY. 

the  large  shipments  of  live  sheep  and  frozen  mutton  from  the  Argen- 
tine Republic  and  New  Zealand.  The  United  States  sheep  that  have 
reached  Deptford  did  not  all  compare  favorably  with  the  sheep  arriv- 
ing from  the  Argentine  Republic;  but  those  shipped  from  the  United 
States  to  Liverpool  have  been,  as  a  rule,  of  very  good  quality  and 
have  brought  as  good  prices  as  the  Argentine  Republic  sheep. 

During  1896  there  were  shipped  to  the  British  markets  from  the 
Argentine  Republic  .339, 381  sheep,  as  against  345, 217' in  1897.  These 
sheep  are  well  bred  and  arrive  at  the  ports  of  Great  Britain  in  very 
good  condition.  The  loss  at  sea  averages  about  40  per  1,000,  The 
Argentine  Republic  sheep  are  sold  in  the  English  retail  shops  as  best 
"Welsh"  and  ''English"  mutton  and  bring  good  prices — from  9 
cents  per  pound  for  the  poorest  cut  to  24  cents  for  the  best. 

From  Canada  there  were  received  20,000  fewer  sheep  in  1897  than 
in  1896.  This  decrease  is  due  to  the  same  causes  which  influenced 
the  shipments  from  the  United  States,  namely,  large  shipments  of 
live  animals  and  frozen  mutton  from  the  Ai-gentine  Republic  and 
New  Zealand.  There  is  much  room  for  improvement  in  the  breeds 
of  Canadian  sheep  in  order  to  make  them  a  good  mutton-producing 
animal.  They  do  not  bring  as  good  prices  as  the  sheep  from  the 
Argentine  Republic,  the  average  price  being  9^  or  9f  cents  per  pound. 

There  can  hardly  be  a  doubt  that  it  would  pay  the  breeders  of  the 
United  States  to  breed  a  good  mutton  sheep  for  export  or  one  suitable 
for  the  English  market.  There  m  no  reason  why  refrigerated  mutton 
should  not  be  shipi)ed  from  the  United  States  to  Great  Britain.  The 
chilled  or  refrigerated  mutton  of  the  right  quality  would  be  much 
more  preferable  and  bring  higher  prices  than  the  frozen  mutton  from 
New  Zealand  or  the  Argentine  Republic. 

HORSES. 

The  trade  with  Great  Britain  in  United  States  horses  greatly 
increased  during  1898.  The  horses  are  giving  general  satisfaction  to 
purchasers.  Many  may  be  seen  at  work  in  the  streets  of  London, 
and  at  Liverpool  scores  may  be  counted  in  a  walk^f  a  few  minutes. 
If  the  breeders  of  the  United  States  will  produce  a  horse  suitable  for 
the  English  market,  they  will,  as  a  rule,  find  here  a  good  market  at 
remunerative  prices. 

It  is  a  pleasure  to  state  that  no  contagious  disease  has  been  discov- 
ered in  the  American  horses  on  their  arrival  in  this  country;  in  fact, 
they  are  found  to  be  so  healthy  that  the  Glasgow  corporation  has 
decided  to  abolish  the  system  of  inspection  of  horses  imported  from 
the  United  States. 

The  trade  in  old,  worn-out  horses  from  London  to  Antwerp,  Amster- 
dam, Rotterdam,  and  Ghent  still  continues,  notwithstanding  the  fact 
that  many  cases  of  glanders  have  been  discovered  upon  arrival.  The 
Royal  Society  for  the  Prevention  of  Cruelty  to  Animals  have  been 
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doing  their  utmost  to  stop  this  trade  on  account  of  the  alleged  cruelty 
practiced  toward  these  horses.  This  trade  is  dangerous  to  the  export 
horse  trade  of  the  United  States,  as  many  steamers  bring  the  horses 
to  Gravesend  and  London,  whence  they  are  transshipped  on  smaller 
steamers  to  the  Continent.  It  may  easily  haiDpen  that  these  same 
small  steamers  also  transport  the  worn-out  glandered  horees  to  the 
Continent;  hence,  if  tlie  steamei's  are  not  thoroughly  cleaned  and  dis- 
infected before  the  American  horses  am  taken  on  board,  there  is  great 
danger  of  infection.  A  thorough  investigation  will  be  made  of  this 
matter  al  the  first  opportunity.  It  is  quite  -certain  that  the  Britisli 
law  providing  for  the  cleaning  and  disinfecting  of  boats  and  oars 
which  carry  cattle  do  not  apply  to  steamei-s  which  carry  horses. 

BACON. 

The  shipments  of  bacon  from  the  United  States  in  1807  exceeded 
the  shipments  of  189G  by  841,131  hundredweights  of  112  ponnds.* 
This  was  a  very  healthy  increase;  in  fact,  the  shipments  of  bacon 
from  the  United  States  have  generally  been  on  the  increase  since 
1893.2  The  receipts  fi-om  Russia  increased  8,712  hundredweights 
daring  1897  over  1896,  while  the  receipts  from  all  other  countries, 
except  the  United  States,  have  decreased.  This  is  notably  true  of 
Grermany,  from  which  512  hundredweights  Avere  received  in  1806  and 
45  in  1897. 

United  States  bacon  loses  its  identity  when  it  reaches  the  retail 
dealer  in  England.  It  is  impossible  to  purchase  a  piece  of  United 
States  bacon  under  that  name  in  any  of  the  retail  stores  of  London. 

RULES  FOR  THE  LONDON  PROVISION  TRADE. 

The  following  are  the  oflicial  rules,  conditions  of  sale,  and  trade 
customs  in  the  London  provision  trade. as  established  by  the  Home 
Foreign  Produce  Exchange,  Limited : 

Section  1. — Terms  of  credit  and  payment. 

Rule  1.  Landed  salee:  The  terms  are  payment  by  accex>tance  at  two  months 
to  approved  buyers,  or  by  cash  within  seven  dajrs,  less  two  months'  discount,  at 
the  rate  of  5  per  cent  -per  annum ;  if  after  seven  days,  discount  at  the  same  rate 
to  be  allowed  upon  the  unexpired  term  of  credit.     (Excepting  rules  11  and  25.) 

The  customary  three  days*  grace  is  not  allowable  on  country  checks  forwarded 
three  days  before  the  goods  become  due. 

BuLS  2.  P.  o.  b.  sales :  Irish  provisions  by  acceptance  at  sixty  days,  and  Dutch 
at  two  months*  date ;  or  if  paid  in  cash,  5  per  cent  per  annum  to  be  allowed  upon 
the  unexi>ired  term  of  credit. 


^  The  increase  given  by  the  Bureau  of  Statistics  of  the  Treasury  Department 
was  100,066,8&4  pounds,  or  893,454  hundredweights  of  112  pounds.— Editor. 

» The  exporta  of  bacon,  in  pounds,  from  the  United  States  to  the  United  King- 
dom, for  the  last  six  years,  according  to  the  Bureau  of  Statistics  of  the  Treasury 
Department,  were  as  follows:  1892,425,050,161;  1893,296,943,650;  1894,342,600,950; 
1895,  364,437,873;  1896,  334,042,167;  1897,  434,109,061.— Editor. 
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American  and  Canadian  provisions  by  acceptance  at  sixty  days'  sight ;  or  if 
paid  in  cash,  a  discount  to  be  allowed  at  bankers'  rate  npon  the  unexpired  term 
of  credit.    Buyers  risk  commences  from  date  of  bill  of  lading. 

Rule  3.  C.  i.  f .  sales :  By  acceptance  with  bill  of  lading  attached  at  sixty  days' 
sight.  Bill  of  lading  to  be  given  up  in  payment  of  acceptance ;  if  before  matu- 
rity, a  discount  to  be  allowed  at  bankers'  rate  from  date  of  sighting  upon  the 
unexpired  term. 

Rule  4.  Landed-to-arrive  sales :  Invoice  to  be  dated  from  day  of  tender  of 
goods,  terms  as  in  Rule  1.  If  name  of  vessel  be  specified  at  time  of  contract, 
sellers  are  not  bound  to  replace  in  case  of  accident  by  sea. 

Section  II. — American  and  Canadian  bacon;  English  and  Irish  hams;  pickled 

and  mess  porky  and  beef. 

Rule  5.  Irish  and  Continental  bacon:  If  weighed  at  railway  depot,  to  be 
weighed  gross  for  average,  5  pounds  to  be  deducted  for  every  four-sided  bale  and 
6  pounds  for  evory  five  and  six  sided  bale  for  wrapper  and  cord,  which  shall  not 
exceed  on  an  average  4J  and  5^  pounds,  respectively;  should,  however,  the  wrap- 
per and  cord  exceed  these  limits,  an  average  of  not  less  than  five  wrappers  (unless 
the  parcel  in  question  be  less)  shall  be  taken,  and  the  excess  over  and  above  4 
pounds  and  5  pounds,  respectively,  be  allowed.  If  weighed  at  wharf,  buyers' 
warehouse,  or  bacon  dryers'  premises,  the  net  weight  to  be  taken  for  average. 

Rule  6.  Any  claim  except  for  taint  to  be  made  within  three  days  from  date  of 
sale,  or  of  landing  if  sold  to  arrive.  Claims  for  taint  must  be  made  within  ten 
days  as  above. 

Rule  7.  EInglish  and  Irish  hams:  Sold  on  inspection,  to  1)e  weighed  within 
three  days,  and  claims  for  defects  to  be  made  also  within  three  days.  Sold  to 
arrive,  to  be  weighed  within  three  days,  and  claims  for  defects  to  be  made  within 
six  days  after  delivery. 

Rule  8.  American  and  Canadian  bacon,  landed:  After  being  swept  to  be 
weighed  a  box  at  a  time,  net;  2  pounds  in  3  hundredweight  to  be  allowed  as 
beamage  when  packed  in  salt.  Box  bacon:  Any  box  taken  in  average  proving 
exceptionally  overweight,  the  overweight  will  be  charged;  the  same  box  not  being 
included  in  the  average.    Any  exceptional  loss  to  be  treated  in  a  similar  way. 

Rule  9.  Three  days  to  be  allowed  for  averaging  and  10  per  cent  of  bulk  may  be 
taken. 

Rule  10.  Pork  and  heads  in  barrels  and  tierces,  seven  days  to  be  allowed  for 
averaging. 

Rule  11.  Mess  pork  in  barrels  of  200  pounds  and  beef  in  tierces  of  304  pounds 
each:  Ten  per  cent  may  be  turned  out  for  averaging,  and  short  weight  allowed, 
if  any.  Overweight  not  chargeable.  Terms:  Payment  by  acceptance  at  two 
months  to  approved  buyers,  or  by  cash  in  seven  days,  less  1^  per  cent  discount. 

Section  111,— Butter. 

Rule  12.  Dutch  f.  o.  b.  sales:  Shippers'  weights  and  tares  to  be  accepted. 
Landed:  Six  clear  days  allowed  for  weighing  off,  from  date  of  purchase;  after 
that  rehoused  at  buyers'  risk  and  cost.  Tare,  16  pounds  for  each  quarter  and  8 
pounds  for  each  eighth  cask.  Factory  average  to  be  taken  on  net  weight.  Return 
of  all  goods  sold  with  a  guaranty  to  be  made  within  three  days  fi'om  date  of  land- 
ing and  (or)  purchase. 

Rule  13.  Danish,  Kiel,  Swedish,  Finnish,  etc.,  f.  o.  b.  sales:  Shippers*  weights 
and  tares  to  be  accepted.  Landed:  Six  clear  days  to  be  allowed  for  weighing 
off  from  date  of  purcliase,  after  which  rehoused  at  buyers'  risk  and  cost.  Tares 
marked  on  each  package,  or  according  to  specification  of  invoice.  Two  out  of 
every  ten  casks  may  be  turned  for  average. 
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Rule  14.  Irish:  Average  to  be  taken  upon  net  weight.  French:  28-pound  pack- 
ages to  be  weighed  to  i  pound  and  56-pound  packages  to  i  pound.  Packages 
above  56  pounds  to  be  weighed  to  1  pound. 

Rule  15.  American:  Weighed  gross  and  average  for  8ui)er  tare,  or  weighed  net 
for  average  loss.  Australian:  Packages  of  about  56  pounds  to  be  weighed  net  to 
i  pound.  Overweight  on  marked  weights  can  not  be  included  in  average  or 
charged  for. 

Rule  16.  Average  to  be  taken  within  three  days,  but  in  fresh  and  mild  goods 
at  the  earli«)st  possible  time. 

Rule  17.  Ten  i)er  cent  of  the  bulk  to  be  weighed  if  required  by  the  buyer  or 
seller,  but  in  case  of  hot  weather  not  more  than  5  per  cent  to  be  taken. 

Rule  18.  Packages  of  56  pounds  and  under  to  be  weighed  to  i  pound.  Above 
that,  to  be  weighed  to  1  pound.  Box  butters:  Overweight  on  boxes  of  uniform 
marked  weights  can  not  be  included  in  average  nor  charged  for. 

Section  IV.-^Cheese. 

Rule  19.  American  and  Canadian,  landed:  Cheddar  shape  to  be  weighed  gross 
in  drafts  of  5,  Flat  cheebe  in  drafts  of  3,  hundredweights,  or  box  weights  may  be 
taken  with  an  allowance  for  average  loss  taken  on  the  basis  of  10  per  cent  of  total 
quantity  sold  or  bought.  Beamage,  1  pound  on  3  hundredweights,  to  cover  cloths 
and  scale  boards,  but  shall  not  be  allowed  when  it  is  equaled  or  excelled  by  the 
overweight. 

Rule  20.  New  Zealand  and  Australian:  To  be  averaged,  and  allowance  to  be 
made  for  cloths,  crate,  and  shrinkage.    Ten  per  cent  may  be  taken  for  averaging. 

RUL.E  21.  Weights  to  be  taken  within  three  days  on  buyer's  application.  If 
seller  does  not  attend,  wharfinger,  storekeeper,  or  his  agent  to  represent  him. 

Rule  22.  Dutch  landed  sales:  To  be  weighed  not  within  seven  days,  with  draft 
of  1  pound  on  3  hundredweights,  f .  o.  b.  sales  at  shipper's  weights. 

Rule  23.  English  landed  sales:  To  be  weighed  net  within  three  days.  No  draft 
and  no  beamage.  Terms  same  as  American,  i.e.,  two  months'  credit,  less  interest 
at  5  per  cent  per  annum  on  the  unexpired  term,  or  cash  within  seven  days. 

Section  Y.—Lard. 

Rule  24.  Bladders,  landed,  to  be  weighed  net,  taking  1  in  5  for  average.  Kegs 
weighed  to  ^  pound;  scale  balance  to  be  taken  as  weight  alternately. 

Rule  25.  American  tierces :  Reweights,  market  tares,  and  super  tares.  Terms, 
fourteen  days,  less  2^  per  cent  discount.  Beamage  to  be  allowed  i  pound  per 
hundredweight.  Ten  per  cent  may  be  taken  for  average.  (This  action  does  not 
apply  to  "  refined  "  lard.) 

Rule  26.  Lard  in  28-pound  packages  to  be  weighed  two  at  a  draft  to  i  -pound ; 
56-pound  x>ackages  to  be  weighed  to  |  pound,  and  hundredweight  packages  to  1 
pound. 

Section  Y1,— Tinned  meats. 

[In  accordance  with  the  rules  of  the  chamber  of  commerce.] 

Rule  27.  Sold  at  described  weights,  but  any  short  weight  to  be  allowed  if 
exceeding  \  pound  per  case  of  12  by  6  pounds,  18  by  4  pounds,  or  in  proportion 
for  other-sized  cases. 

Rule  28.  Buyers  to  be  at  liberty  to  refuse  any  cases  the  short  weight  on  which 
exceeds  2  pounds  per  case. 

Rule  29.  Unless  otherwise  expressed,  boiled  beef  to  be  taken  as  meaning  **  bone- 
less beef,  without  salt ; "  boiled  mutton  as  **  boneless  mutton,  without  salt." 

Rule  80.  Examination  to  take  place  where  the  goods  are  lying,  or  if  *'to 
arrive,"  where  stored  after  landing ;  buyer  to  have  notice  of  time  of  examination, 
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and  to  have  the  right  of  being  present  ai^i  examining  personally  or  by  his  repre- 
sentative. Perfect  tins  only  to  be  delivered  to  buyer.  Wharfingers'  charges  in 
connection  with  the  examination  to  be  i)aid  by  the  seller. 

Rule  31.  No  claims  to  be  made  on  accotmt  of  goods  after  examination,  except 
in  respect  of  defective  preservation  or  defective  soldering,  for  which  the 
packer  shall  be  held  responsible  at  any  time  within  one  year  from  time  of  sale  by 
his  agent ;  but  intermediate  agents  or  dealers  shall  not  be  held  responsible  or 
liable. 

Section  VII. — General  rides. 

Rule  33.  The  terms  *' about"  or  **more  or  less,*'  when  applied  to  quantity, 
shall  moan  a  variation  of  not  more  than  5  per  cent  either  way,  and  when  applied 
to  average  sizes  the  extreme  range  allowable  shall  be  10  i)er  cent.  **  Merchant- 
able,'' as  applied  to  lard,  means  sound,  sweet,  steam  rendered. 

Rule  33.  In  case  of  excessive  loss  on  shipments,  say,  c.i.f.  and  f .  o.  b.  sales,  the 
seller  may  be  called  on  for  proof  of  his  original  weights. 

Rule  34.  The  seller  is  liable  for  any  distinct  variation  from  the  description  of 
any  goods  bought  or  ordered  on  his  representation. 

Rule  35.  In  case  of  nonfulfillment  of  contract,  either  party  shall  have  the  right 
of  repurchase  or  resale,  as  the  case  may  be,  either  publicly  or  privatelji,  during 
seven  business  days  next  ensuing,  or  within  the  like  time  may  assess  his  own 
damages  on  giving  notice  and  particulars  thereof  to  the  party  in  default ;  and 
should  he  dispute  such  assessment,  he  shall,  by  12  o'clock  on  the  second  business 
day  after  receipt  of  such  notice,  demand  an  arbitration  under  rule  42,  and  in 
default  of  doing  so,  the  assessment  shall  be  deemed  good.  When  the  amount  of 
damages  has  been  ascertained  by  such  repurchase,  resale,  assessment,  award,  or 
otherwise,  the  amount  shall,  on  demand,  be  paid  by  the  pi^rty  in  default,  and  he 
recoverable  as  a  liquidated  demand. 

Rule  36.  Weights  to  be  considered  as  final  between  buyer  and  seller  of  all 
goods  weighed  or  averaged  at  any  public  wharf  or  quay. 

Rule  37.  Invoices  of  goods  sold  "  ex  quay  "  shall  date  from  the  average  date  of 
landing,  but  such  date  shall  not  precede  the  day  of  sale  or  tender. 

Rule  38.  Where  country  of  production,  etc.,  is  not  stated,  the  foregoing  rules 
are  applicable. 

Rule  39.  Time  for  making  claim  limited  to  three  days,  unless  the  contrary  is 
specified  under  any  previous  section. 

Rxn.E  40.  Agents  or  merchants  advancing  on  goods,  either  by  cash  or  by 
acceptance,  reserve  to  themselves  the  power  of  sale. 

Rule  41.  Should  any  dispute  arise  for  which  provision  has  not  been  made  in 
the  foregoing  rules,  such  dispute  to  be  settled  by  arbitration. 

Charges  for  re  weighing  on  goods  sold  f .  o.  b. :  If  the  goods  prove  to  be  *'  weight," 
the  cost  shall  fall  on  the  buyer ;  but  if  **  short  weight,"  the  cost  shall  fall  on  the 
seller. 

Section  yiU.—Arbitration, 

Rule  42.  In  case  any  dispute  shalj  arise  out  of  the  contracts  made  subject  to 
these  rules,  the  matter  shall  be  referred  to  two  arbitrators,  one  to  be  chosen  by 
each  party  in  difference,  the  said  arbitrators  having  power,  either  b^ore  or  after 
they  shall  enter  upon  the  reference,  to  call  in  a  third,  if  they  shall  deem  it  necessary. 

Rule  43.  In  the  event  of  one  of  the  disputing  parties  apiXHnting  an  arbitrator 
and  the  other  refusing,  or  by  12  o'clock  of  the  second  busxneas  day  following  notice 
in  writing  of  the  apiiointment  n^lecting  to  do  so  (such  notice  to  be  dehrered 
personally  or  left  at  the  usual  place  of  business  of  such  other  party),  or  in  case 
the  arbitrators  ai>pointed  by  the  parties  shall  not  within  seven  days  after  the 
appointment  agree  to  an  award;  or  in  case  of  death,  refusal  to  act,  or  incapacity 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   REPORT.  447 

within  the  like  time  of  any  such  three  arbitrators,  then  upon  application  of  either 
disputing  parties  the  question  in  dispute  shall  stand  referred  to  two  arbitrators, 
to  be  nominated  by  the  chairman,  for  the  time  being,  of  the  exchange;  or  in  case 
of  his  absence,  illness,  or  interest  in  the  matter  in  dispute,  then  by  the  deputy 
chairman,  it  not  interested;  and  in  case  of  his  absence,  illness,  or  interest  in  the 
matter  in  dispute,  then  by  the  committee — the  arbitrators  so  chosen  having  power, 
either  before  or  after  they  shall  enter  upon  the  reference,  to  appoint  a  third  arbi- 
trates-— ^and  in  case  the  two  arbitrators  so  appointed,  whether  by  the  chairman, 
deputy  chairman,  or  the  committee,  shall  not  within  seven  days  agree  to  an  award 
or  appoint  a  third  arbitrator,  and  shall  in  case  of  death,  refusal  to  act,  or  inca- 
pacity of  any  such  three  arbitrators,  from  time  to  time  substitute  a  new  arbitrator 
in  the  place  of  the  arbitrator  so  dying,  refusing  to  act,  or  incapacitated. 

The  arbitrators  appointed  shall  in  all  cases  be  members  of  the  exchange,  and 
no  member  having  any  interest  in  the  matter  in  dispute  shall  be  competent  to  act 
on  any  arbitration. 

The  award  of  any  two  arbitrators,  in  writing,  signed  by  them  (subject  only  to 
right  of  appeal  hereafter  mentioned) ,  shall  be  conclusive  and  binding  upon  all 
disputing  parties,  both  with  respect  to  the  matter  in  dispute  and  all  expenses  of 
the  reference  and  award;  and  this  agreement  to  refer  shall  not  be  revokable  by 
either  party. 

No  arbitrator  shall  be  entitled  to  demand  a  higher  fee  than  21s.  for  every  requisite 
sitting. 

In  case  either  party  shall  be  dissatisfied  with  the  award,  a  right  of  appeal  shall 
lie  to  the  committee  of  the  exchange,  provided  it  be  claimed  not  later  than  12 
o'clock  on  the  second  business  day  after  that  on  which  the  objecting  party  shall 
have  notice  of  the  award  (Sundays  and  holidays  not  to  be  counted) ;  provided  also 
the  appellant  do  pay  to  the  exchange  the  sum  of  £10  [$48.66]  as  a  fee  for  the 
investigation;  and  an  award  signed  by  the  chairman  of  the  meeting  which  shall 
hear  such  appeal,  and  countersigned  by  the  secretary  or  his  substitute,  shall  be 
deemed  to  be  the  award  of  the  committee,  and  shall  in  all  cases  be  final.  The 
committee  shall  have  power  to  direct  by  whom  or  in  what  proportion  the 
exx)enses  of  the  reference,  apx)eal,  and  awards  (including  the  amount  of  the  said 
fee)  shall  be  borne  and  paid. 

No  member  of  the  committee  having  any  interest  in  the  matter  in  dispute  shall 
vote  on  the  question  of  the  appointment  of  arbitrators,  or  in  case  of  an  appeal 
sit  or  vote  on  the  committee;  nor  shall  the  arbitrator  whose  decision  is  appealed 
against  sit  or  vote  on  the  committee. 

For  the  puriwse  of  enforcing  any  award  by  attachment  or  otherwise  this  rule, 
and  any  contract  referring  thereto,  may  be  made  a  rule  of  any  court  of  record. 

Liverpool  Terms  and  Conditions. 

I.  (a)  A  buyer  of  provisions  shall  approve  of  bulk  as  soon  as  x>ossible  after  day 
of  sale  or  tender.  Should  no  written  notice  be  sent  to  the  seller  by  6  o'clock 
(Saturdays,  8.80  p.  m.)  on  the  third  business  day,  inclusive  of  day  of  sale  or 
tender  if  from  warehouse,  or  6  o'clock  (Saturdays,  8.80  p.  m.)  on  the  second 
business  day,  inclusive  of  the  day  of  sale  or  tender  if  from  quay,  rejecting  the 
bulk  and  stating  the  cause,  the  bulk  shall  be  deemed  to  have  been  accepted  (sub- 
ject to  right  of  rejection  in  detail  provided  by  rule  5). 

(6)  The  seller  shall  be  deemed  to  have  accepted  such  rejection  of  bulk  unless 
he  shall  have  demanded  arbitration  upon  the  rejection  before  6  p.  m.  (Saturdays, 
8.80  p.  m.)  on  the  second  business  day  (or,  if  on  the  quay,  on  the  first  business 
day)  following  that  on  which  he  received  such  notice  of  rejection. 

n.  (a)  A  tender  on  any  business  day  except  Saturday  shall  be  made  before  4 
o'clock  in  the  afternoon,  and,  if  on  a  Saturday,  before  1  o'clock  in  the  afternoon ; 


Digitized  by 


Google 


448  BUEBAU   OP   ANIMAL   INDUSTRY. 

bat  if  a  tender  is  made  on  any  business  day  except  Saturday  after  2  o'clock,  or  on 
a  Saturday  after  12  o'clock,  the  same  shall,  for  the  purpose  of  calculating  interest, 
but  not  otherwise,  be  deemed  to  have  been  made  on  the  business  day  next 
following. 

(&)  A  tender  made  on  the  last  day  of  the  period  allowed  for  delivery  shall 
stand  good  to  any  subpurchaser  of  the  whole  or  "pt^  of  the  goods  who  shall 
receive  his  tender  before  4  p.  m.  on  the  business  day  next  ensuing,  provided  that 
no  intermediary,  availing  himself  of  this  by-law,  retain  the  tender  in  his  posses- 
sion for  more  than  one  hour,  except  between  the  hours  of  5  p.  m.  and  10  a.  m.  of 
any  two  consecutive  week  days,  or  between  4  p.  m.  of  Saturday  and  10  a.  m.  of 
the  following  Monday. 

(c)  Except  to  complete  a  contract,  no  tender  shall  be  made  of  less  than  25 
packages  of  lard  or  meats  or  50  boxes  of  cheese  of  any  one  mark  or  brand.  The 
seller  shall  permit  the  buyer  to  sample  as  often  as  he  pleases,  provided  the  buyer 
indemnifies  him  from  all  loss  and  expense  incurred  after  the  first  sampling ;  and 
the  seller  shall  accept  and  act  on  the  buyer's  part  orders  for  delivery  where  such 
part  orders  are  for  not  less  than  100  packages  of  lard  or  50  boxes  of  meats  or  100 
boxes  of  cheese. 

(d)  Except  where  otherwise  stipulated,  goods  sold  for  forward  delivery  may 
be  tendered  at  such  times  within  the  period  limited  by  the  contract  for  delivery 
of  the  whole  as  the  seller  thinks  fit,  but  each  delivery  shall  be  considered  a  sepa- 
rate contract,  and  the  failure  of  any  delivery  or  any  delivery  not  in  accordance 
with  the  contract  shall  not  vitiate  or  affect  the  contract. 

(c)  Where  the  rejection  of  any  tender  is  by  consent  or  by  final  award  held  to 
be  good,  the  seller  shall  have  the  right  of  making  other  tenders  within  the  time 
for  delivery  stipulated  by  the  contract ;  and  if  the  rejection  of  a  tender  is  not 
sustained  the  seller  shall  forthwith  deliver  and  the  buyer  accept  the  goods  tendered, 
but  subject  to  the  terms  of  payment  provided  for  by  the  contract. 

(/)  In  all  cases  where  no  valid  tender  is  made  a  sum  of  Is.  per  hundredweight, 
as  assessed  damages,  shall  be  paid  by  the  party  in  default,  in  addition  to  the  dif- 
ference, if  any,  between  the  contract  price  and  the  market  price  of  the  day  on 
which  default  shall  be  made. 

(g)  If  goods  tendered  shall  have  been  rejected  and  any  such  rejection  shall 
not  have  been  upheld  by  a  final  award  within  the  i)eriod  of  delivery  stipulated 
in  the  contract,  the  goods  so  rejected  shall  be  accepted  by  the  buyer ;  but  if  it  be 
afterwards  awarded  that  the  tendered  goods  did  not  fulfill  the  contract  they  shall 
then  be  invoiced  back  to  the  seller  at  the  market  price  of  the  last  business  day  of 
the  said  period,  together  with  such  sum,  if  any  (not  exceeding  Is.  per  hundred- 
weight), as  may  be  awarded,  and  all  intermediate  parties  shall  settle  their  differ- 
ences as  if  a  valid  tender  had  been  made. 

{h)  Should  the  seller  be  prevented  from  delivering  during  the  period  stipulated 
in  the  contract  or  the  buyer  from  taking  delivery  as  provided  by  the  rules  by 
reason  of  riots,  strikes,  or  combinations  of  workmen,  or  lockouts  at  the  place 
named  for  delivery,  the  time  allowed  for  delivery  shall  be  extended  until  the 
operation  of  the  causes  preventing  delivery  has  ceased,  but  the  seller  shall  not  be 
entitled  to  claim  the  benefits  of  this  clause  unless  he  shall  have  declared  before 
the  expiration  of  the  period  stipulated  the  special  parcel  which  he  intends  to 
deliver. 

This  provision  shall  apply  also  to  delivery  under  contracts  for  shipment  and 
delivery  against  which  a  declaration  has  been  made  before  the  ship's  name 
appears  in  the  bill  of  entry.  The  time  for  declaration  to  be  extended  to  twenty- 
four  hours  after  such  appearance  in  cases  where  the  ship  brings  her  own  advices. 

(t)  The  following  days  shall  be  deemed  holidays  and  not  business  da3r8 :  Sun- 
days, Gk>od  Friday,  Saturday  after  Good  Friday,  Christmas  Day,  New  Year's 
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Day,  bank  holidays,  or  any  holiday  appointed  by  the  Liverpool  Provision  Trade- 
Association  at  an  extraordinary  general  meeting. 

in.  (a)  The  weight  of  cheese  and  boxed  meats  shall  be  ascertained  by  averag- 
ing from  the  American  weights,  and  the  loss,  if  any,  allowed.  For  the  purpose 
of  this  rule  cheeses  shall  be  weighed  five  at  a  time. 

(6)  Lard  in  tierces  shall  be  delivered  at  the  marked  landing  weights,  and  the* 
tare  ascertained  by  averaging  from  the  American  marked  tares. 

(c)  Butter  packages  shall  be  reweighed  singly,  and  the  Bwper  tare,  if  any,, 
ascertained  by  averaging  shall  be  allowed. 

(d)  A  buyer  may,  before  goods  are  delivered  or  turned  over  to  him,  whichever 
ehaU  happen  first,  demand  that  the  whole  be  reweighed  by  the  seller ;  but  in  such 
case  the  buyer  shall  pay  to  the  seller  the  extra  eTpense  incurred,  or  the  seller 
may  reweigh  the  whole  at  his  own  expense.  In  the  case  of  prime  steam  lard  itt 
tierces,  a  buyer  may  demand  that  the  whole  be  reweighed  at  the  seller's  expense  r 
but  in  that  case  he  shall  forego  the  customary  draft,  or  the  seller  may  reweigh 
the  whole  at  his  own  exi)ense,  but  in  such  case  he  must  allow  the  draft. 

(e)  The  customary  allowance  for  draft  on  lard  shall  be  4  pounds  -per  tierce^ 
There  is  no  draft  in  the  case  of  cheese,  butter,  boxed  meats,  or  meats  in  pickle. 

(/)  EsLch  barrel  of  iK)rk  shall  be  considered  as  weighing  200  pounds  net,  and 
each  tierce  of  beef  304  x)ounds  net.  All  deficiency  from  this  weight  shall  be- 
allowed  for  on  average. 

(g)  Except  where  otherwise  agreed  upon,  the  standard  average  weight  of  pack-^ 
ages  sold  for  forward  delivery  shall  be  820  pounds  net  per  tierce  of  lard  and  500- 
pounds  net  per  box  for  meats,  and  the  difference  in  weights  shall  be  settled  for  at 
the  market  price  of  the  day.  This  clause  shall  not  apply  when  brands  are  speci- 
fied on  the  contract,  in  which  case  the  weight  of  packages  usual  to  the  brand 
shall  be  the  standard  average  weight. 

{h)  All  boxed  meats,  cheese,  and  butter  sold  subject  to  these  rules  shall  be» 
cash  in  one  month  (or  before  delivery,  if  required) ;  if  paid  within  seven  days,, 
less  full  two  months'  discount ;  after  that  date,  less  equal  to  two  months'  discount 
from  date  of  invoice.    Discount  to  be  at  the  rate  of  5  per  cent  per  annum. 

rV.  Where  goods  are  sold  ex  quay,  the  buyer  shall  take  delivery  at  the  quay  in 
carts  or  other  conveyances  provided  by  him,  and  in  case  he  shall  fail  to  do  so< 
before  5  o'clock  of  the  following  afternoon  (in  the  afternoon  of  the  day  f ollowing> 
that  on  which  the  seller  has  given  notice  that  he  is  ready  to  show  samples  within 
•  half  a  mile  of  the  produce  exchange  and  to  deliver,  the  buyer  shall  pay  all  fines,, 
demurrage,  watching,  and  all  other  exi)ense8  which  may  be  thereafter  incurred,, 
and  after  a  further  period  of  twenty-four  hours  the  seller  shall  be  at  liberty  ta 
weigh  over  and  warehouse  the  goods  at  the  buyer's  expense  and  risk.  Buyers  of 
lard  having  to  draw  their  own  samples  shall  be  allowed  forty-eight  hours  after 
tender  for  removal  from  quay,  and  such  tender  shall  not  be  valid  unless  made^ 
after  the  discharge  of  the  goods  has  commenced. 

V.  Deliveries  of  goods  from  or  weighing  over  in  warehouse  must  be  com- 
menced within  ten  running  days  from  the  day  of  sale.  The  risk  of  condition, 
incident  to  the  article  from  the  day  of  sale  or  tender  to  be  upon  the  buyer. 

Subject  to  Rule  I  as  to  acceptance  of  bulk,  the  buyer  shall  be  allowed  with 
respect  to  goods  in  warehouse  fourteen  running  days  from  the  day  of  sale  or 
tender  or  until  weighed  over,  whichever  event  shall  first  happen,  and  with 
respect  to  goods  on  quay  before  taking  same  away  to  reject  in  detail  anything: 
not  in  accordance  to  contract. 

VI.  (a)  In  case  of  nonfulfillment  of  contract,  either  party  shall  have  the  right 
of  repurchase  or  resale,  as  the  case  may  be,  either  publicly  or  privately,  during 
seven  business  days  next  ensuing,  or  within  the  like  time  may  assess  his  own 
damages  on  giving  notice  and  particulars  thereof  to  the  party  in  default,  and. 
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should  he  dispute  such  assessment  he  shall,  by  12  o'clock  on  the  next  business  day 
after  receipt  of  such  notice,  demand  an  furbitration  (under  Rule  XIQ,  and  in 
default  of  doing  so  the  assessment  shall  be  deemed  good.  When  the  sunomit  of 
damages  has  been  ascertained  by  such  repurchase,  resale,  assessment,  award,  or 
otherwise,  the  amount  shall  on  demand  be  paid  by  the  party  in  default  and 
recoverable  as  a  liquidated  demand. 

(6)  Should  either  party  to  a  contract  for  forward  delivery  at  any  time  declare 
his  inability  to  meet  his  engagements  or  become  bankrupt  or  insolvent,  all  Mb 
outstanding  contracts  shall,  within  three  business  days  next  ensuing,  be  closed 
at  the  market  price  then  current  for  the  several  periods  for  which  they  may  be 
open,  and  the  difference  thus  ascertained  shall  be  a  claim  on  or  an  asset  of  his 
estate. 

VII.  Bent  on  all  goods  in  warehouse  shall  be  borne,  by  the  seller  for  one  month 
from  the  day  of  sale  or  tender  unl^  delivery  shall  have  previously  taken  place. 
The  seller  shall  be  entitled  to  charge  the  buyer  with  rent  after  one  month  until 
delivery,  and  shall  have  a  lien  on  the  produce  for  the  amount  of  such  rent. 

VIII.  Risk  of  fire  shall  be  uxx>n  the  seller  until  the  goods  shall  have  been  dehv- 
ered.  Where  deliveiy  of  part  shall  have  been  made,  risk  of  fire  as  to  the  part 
delivered  shall  be  upon  the  buyer  and  as  to  the  undelivered  part  on  the  sdler. 
Goods  shall  not  be  conadered  as  delivered  so  long  as  they  remain  in  the  seUer's 
own  warehouse  unless  he  shall,  by  memorandum  in  writing,  have  agreed  to  hold 
them  as  warehouse  keeper  (or  so  long  as  they  remain  in  the  name  of  the  seller  in 
the  books  of  the  warehouse  keex>er) ,  or  as  to  goods  on  the  quay  so  long  as  they 
shall  be  in  charge  of  a  master  i>orter.  The  seller  shall  be  entitled  to  charge  the 
buyer  with  premium  of  fire  insurance  after  one  month  until  delivery  and  shaD 
have  a  lien  on  the  produce  for  the  amount  of  such  premium. 

Goods  shall,  for  the  purpose  of  this  rule  only,  be  considered  as  delivered  and  at 
the  buyer's  risk  as  regards  fire :  (a)  When  they  shall  have  been  transferred  in 
the  books  of  a  warehouse  keex>er  under  a  transfer  order  directing  the  war^oose 
keeper  to  transfer  them  into  the  name  of  the  buyer ;  or  (&)  at  13  o'clock  noon  of 
the  day  next  following  that  on  which  such  a  transfer  order  shall  have  been  handed 
to  the  buyer. 

IX.  The  mere  act  of  weighing  over  shall  not  constitute  a  delivery,  nor  shall  a 
delivery  of  part  constitute  or  be  considered  as  a  delivery  of  the  whole. 

Invoices  of  goods  sold  ex  quay  shall  date  from  the  average  date  of  landing,  bnt 
such  date  shall  not  precede  the  date  of  sale  or  tender. 

The  seller's  responsibility  shall  cease  on  delivery  from  the  ship,  quay,  or  from 
or  in  warehouse. 

X.  (a)  The  words  '  *  about  *'  or  *'  remainder  *'  when  used  in  contracts  with  refer- 
ence to  the  weight  of  the  parcel  or  the  quantity  shall  mean  within  5  per  cent 
over  or  under  that  stated. 

(b)  The  words  "prompt  shipment"  shall  mean  shipment  within  ten  days; 
*' immediate''  shall  mean  shipment  within  five  days,  both  inclusive  of  day  of 
sale. 

XI.  Unless  otherwise  stipulated,  when  goods  are  sold  c.  i.  f .  or  f.  o.  b.,  the 
quality,  condition,  and  weight  contracted  for  shall  be  the  quality,  condition,  and 
weight  at  the  place  of  shipment,  and  the  terms  of  sale  shall  be  those  of  the  mar- 
ket from  which  the  goods  are  shipped. 

XII.  Arbitrations,  (a)  All  disputes  arising  out  of  contracts  made  subject  to 
these  rules  shall,  on  demand  by  any  party,  be  referred  to  the  arbitration  commit- 
tee of  the  association. 

(b)  When  disputes  arise  of  a  similar  nature  on  a  series  of  contracts  made  sub- 
ject to  these  rules,  and  which  deal  with  the  whole  or  i)art  of  the  same  goods,  it 
shall  be  incumbent  on  the  seller  under  the  first  of  such  contracts  and  the  buyer 
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under  the  last  of  such  contracts  to  refer  snch  disputes  to  the  arbitration  commit- 
tee, and  eTery  bnyer  and  seller  to  the  intermediate  contracts  shall  be  bound  by 
gach  reference  and  all  awards  made  therein,  so  far  as  the  same  are  applicable  to 
their  respective  contracts. 

(c)  Every  demand  for  arbitration  shall  be  made  in  writing,  accompanied  by  a 
deposit  of  £3  8s.  ($15.32) ,  to  the  secretary  of  the  association,  who  shall  convene  a 
meeting  of  the  arbitration  committee  to  be  held  within  two  days  from  the  receipt 
of  the  demand,  and  shall  at  the  same  time  give  written  notice  thereof  to  every 
party. 

(d)  No  demand  shall  be  entertained  unless  one  party  is  a  shareholder  of.  and 
an  annual  subscriber  to  the  association,  and  if  the  party  demanding  arbitration 
is  not,  he  shall  with  his  demand  pay  to  the  association  the  said  £3  3s.  ($15.32) 
hereinbefore  provided  for  and  also  the  further  sum  of  £1  Is.  ($5.10). 

(e)  Any  person  dissatisfied  with  the  board  of  the  arbitration  committee  shall 
have  a  right  of  appeal  to  the  appeal  committee  of  the  association,  provided  notice 
in  writing,  claiming  such  appeal,  be  given  to  the  secretary  not  later  than  12 
o'clock  on  the  second  business  day  after  that  on  which  such  party  shall  have 
received  notice  of  the  award  (Sundays  and  holidays  not  to  be  counted) ,  and  pro- 
vided he  shall  also  pay  to  the  secretary  the  sum  of  £10  (§48.66)  as  a  fee  for  the 
h^jing  of  the  appeal. 

(/)  The  secretary  shall,  upon  receipt  of  notice  claiming  an  appeal  and  payment 
of  the  said  £10  ($48.66,)  convene  a  meeting  of  the  appeal  committee  to  be  held 
within  three  days  from  receipt  of  such  notice  and  payment,  and  shall  at  the 
same  time  give  written  notice  thereof  to  every  party. 

(g)  In  the  event  of  any  party  refusing  or  neglecting  to  attend  before  the  arbi- 
tration conamittee  or  appeal  committee,  after  due  notice  thereof  in  writing,  then 
the  arbitration  committee  or  appeal  committee,  as  the  case  may  be,  may  proceed 
ex  parte,  and  the  absence  of  any  such  party  shall  not  bar  the  inquiry  or  prevent  an 
award  being  made. 

(h)  The  fees  to  be  paid  for  every  reference  to  the  arbitration  committee  shall 
be  £3  3s.  ($15.32)  for  each  requisite  sitting. 

(i)  The  arbitration  committee  and  the  appeal  committee  shall,  respectively, 
have  power  to  award  by  and  to  whom  and  in  what  manner,  x)art,  or  proportion 
the  exi)enfle8  of  any  reference  appeals  and  awards  and  all  moneys  paid  under 
these  arbitration  rules  are  to  be  borne  and  i)aid. 

{J)  Every  award  of  the  arbitration  committee  shall  be  in  writing  and  signed 
by  such  of  the  members  as  shall  have  heard  the  reference,  or  a  majority  of  them. 

(&)  Every  award  of  the  appeal  committee  shall  be  signed  by  the  chairman 
thereof  and  countersigned  by  the  secretary  or  his  substitute. 

(/)  Every  award  of  the  arbitration  committee  or  of  the  appeal  committee  shall 
(subject  as  to  an  award  by  the  arbitration  committee  to  the  right  of  appeal  here- 
inbefore mentioned)  be  final  and  binding  upon  every  party,  both  with  resi)ect  to 
*  the  matters  in  dispute  and  all  expenses  of  the  reference  appeal  and  awards,  and 
all  fees  and  moneys  paid  pursuant  to  these  arbitration  rules. 

(m)  No  complaint  or  objection  shall  be  made  as  to  the  constitution  or  x)owers 
of  the  arbitration  committee  or  appeal  conmiittee,  respectively. 

(n)  Any  notice  required  to  be  given  by  these  rules  may  be  given  personally  or 
left  at  the  last  known  place  of  business  of  the  party  to  whom  it  is  addressed. 

(o)  In  these  rules, under  the  head  of  ** arbitrations, "unless  the  context  other- 
wise requires,  the  word  **  party  "  means  a  buyer  or  a  seller  or  a  broker  on  a  con-  . 
tract  made  subject  to  these  rules  and  those  claiming  under  them,  respectively, 
and  includes  persons,  firms,  and  bodies  corporate  and  incorporate. 
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AVERAGE   WEIGHTS  OP  PROVISION  PACKAGES  IN   LONDON. 

Subjoined  ai'e  the  range  of  weights  of  different  kinds  of  provi- 
sions as  nearly  as  can  be  ascertained : 

BUTTER. 

Pounds  net. 

Irish:  firkins 66-76 

small  firkinfl  and  kegs 50-66 

kits 50-64 

pyramids 28-56 

boxes 14 

Normandy :  baskets 28-56 

firkins ..  56-60 

crocks 28-56 

Saamur :  crocks,  **  blues  *' 40-42 

crocks,  ** greens " 42-44 

crocks,  **  reds " 50-52 

baskets,  finest 28 

other  sorts 36 

Paris,  baskets 28-56 

Danish  and  Swedish :  casks 100-112 

half  casks 56-W 

firkins  and  kegs 60-75  ' 

boxes 28-30 

Finnish :  casks 90-112 

Russian :  in  Danish  cwt.  casks 112 

Dutch:  casks _ 90-100 

firkins 50-60 

Australian  and  New  Zealand :  boxes 56-60 

Canadian  and  American  :  pails  and  tubs 30-70 

boxes 56 

Argentine :  boxes 56 

Margariji,  tubs,  firkins,  boxes,  and  casks,  all  sizes,  from  14  pounds  upward. 
Mixtures,  in  various  sized  packages,  from  14  pounds  up  to  112  pounds  as 
desired. 

BACON. 

Cwte,  Qrs.    e^-tA.  Qr». 

Irish,  Hambro',  Danish,  Dutch,  and  Swedish,  in  bales,  sizable 

from  (net) 1  3  to  2  1 

Sixe8(net) 2  1  to  2  3 

Stout  sizable  (net) 2  0  to  2  1 

Heavy  (net) 2  2  to  8  0 

Th6  various  cures  of  bacon,  branded  and  unbranded,  are  classed 
in  the  following  order:  Irish:  Waterford,  Limerick;  sizable;  stoat; 
stout  sizable ;  good;  sixes;  English  lean;  English  stout.  Continental: 
Sizable,  No.  1  (lean);  No.  2  (ordinary);  No.  3  (medium).  Sixes,  No. 
1  (lean);  No.  2  (medium).  Stout,  No.  1  (lean);  No.  2  (ordinary); 
No.  3  (outsize).  Canadian  "pea  fed:"  No.  1  selection,  averaging  40 
to  42;  46  to  48;  52  to  56;  58  to  62  pounds.  No.  2  selection,  averaging 
46  to  50;  54  to  56;  58  to  60  pounds. 

**Lean  heavy"  and  ** heavy"  are,  of  course,  over  the  above  aver- 
ages. 
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The  different  cuts  of  English  "smoked"  (including  West  of  Eng- 
land) bacon  may  be  classified  as  under  *' sides,"  ''gammonless," 
"three-quarters,"  and  "middles,"  all  and  each  consist  of  "lean  siza- 
ble," "sizable,"  "medium,"  and  "hea\'y."  " Unbranded "  bacon  is 
divided  into  "sides,"  "three-quarter  sides,"  "gammonless,"  and 
"middles."  "Fores"  and  "gammons"  are  classed  as  "sizable"  and 
"medium;"  and  "chaps"  are  "smoked"  and  "green."  "Green" 
bacon,  branded,  contains  the  same  sizes  as  the  leading  ones  for 
"smoked." 

New  Zealand  bacon  is  imported  in  wooden  cases  containing  six 
Bides  each  and  weighing  3^  to  4  hundredweight  gross. 

Canadian  (pea  fed)  and  American  sides,  middles,  shoulders,  and 
legs,  in  boxes  about  4  to  6  hundredweight  net. 

Fine  light  American  hogs  weigh  about  1  hundredweight  each,  and 
heavier  ones  run  from  1  to  1^  hundredweight,  or  180  pounds  each. 
These  -are  live  weights,  and  differ  from  dressed  weights,  when  the 
hogs  are  treated  as  dead  meat,  and  sold  with  or  without  the  heads, 
feet,  etc.  Sometimes  in  ascertaining  the  dead  weight  of  pigs,  the 
inside  portions  are  reckoned  in  or  thrown  out,  according  to  the  mode 
of  treatment  adopted  in  certain  localities;  but  technical  knowledge 
of  this  sort  can  only  be  gained  by  serving  for  a  time  in  a  properly 
conducted  curing  establishment. 

Pig's  heads :  Irish  are  the  largest  and  Danish  the  smallest.  There 
are  usually  33  to  35  heads  to  one  tierce,  equal  to  5  hundredweight 
each,  or  four  tierces  to  a  ton.  They  are  seldom  sold  in  lines  of  less 
than  50  tierces,  which  contain  between  1,600  and  1,700  heads  in  all, 
and  are  consumed  chiefly  in  Ireland. 

HAMS. 

American  sugar-cured  hams,  in  tierces,  about  300  pounds  net;  in 
crates,  about  400  to  540  pounds  net.  Irish  arid  American  dried  hams, 
in  casks,  from  5  to  10  hundredweight.  Casks  and  packages  of  Cum- 
berland hams  average  from  3  to  10  and  12  hundredweight  each. 

BEEF. 

American  canned,  from  2  pounds  up  to  14  pounds  net.  Mess  l>eef, 
in  tierces,  about  304  pounds  net. 


American  mess  pork,  in  barrels,  about  200  pounds  net.  Bellies  in 
pickle,  from  300  to  320  pounds  net. 

LARD. 

English:  Tins  of  25  and  28  pounds  each  net;  in  half -hundred  weight 
boxes  containing  1  and  2  pound  packets,  with  parchment  covers;  in 
crates  of  14-pound  parchment-lined  boxes;  in  barrels  of  li  hundred- 
weight, which  contain  a  certain  number  of  bladders,  according  to 
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size,  namely,  barrels  of  50  to  75  bladders,  of  40  to  50,  of  30  to  40,  of 
20  to  30,  of  10  to  20,  and  of  10  bladders  and  under  in  each  barrel. 

Irish:  Bladders,  in  barrels,  1  hundredweight  net;  kegs,  from  50  to 
5G  pounds  net.  Harabro'  and  Danish:  Bladdered,  in  barrels,  1  hun- 
dredweight net;  kegs,  from  40  to  56  pounds  net.  American:  Tierces, 
280  to  336  pounds  net;  barrels,  2  hundredweight  net;  half  barrels,  1 
hundredweight  net;  bladdered,  in  barrels,  1  hundredweight,  1  quar- 
ter, net;  tins  and  pails,  14  to  28  pounds  net.  Canadian:  Barrels,  1 
hundredweight,  1  quarter,  net. 

In  cabling  the  quotations  of  lard  the  t^rm  "point"  is  intended  to 
mean  1  cent,  a  hundred  of  which  go  to  the  American  dollar,  and  a 
single  cent  is  equivalent  to  1  halfpenny  in  English  money.  Thus  24 
points  are  equal  to  1  shilling,  and  with  the  dollar  at  4s.  2d.,W.87 
would  be  the  exchange  for  20  shillings. 

CHEESE. 

English:  Cheshire,  each  average  from  56  to  112  pounds;  Cheddar, 
from  60  to  100  pounds;  Derbys,  from  28  to  30  pounds;  double  Glou- 
cesters,^  from  28  to  —  pounds;  Wiltshire  loaf," from  8  to  9  iK)unds; 
Stiltons,  from  10  to  14  pounds;  Canadian  and  American  (in  boxes), 
from  40  to  80  pounds;  Cheddar  shapes  (in  boxes),  from  90  to  100 
pounds;  Colonial  (single  cheeses),  from  40  to  70  pounds. 

New  Zealand  cheeses  are  usually  packed  in  crates  containing  two 
to  four  each,  the  whole  weighing  from  120  to  180  pounds. 

Dutch  cheese  is  nearly  always  imported  loose.  One  thousand  Dutch 
round  (or  Edam)  cheeses  are  equal  in  weight  to  about  2  tons,  and 
tlie  same  number  of  "Flat"  (or  Gouda)  cheeses  weigh,  as  nearly  as 
possible,  5  tons. 

EGGS. 

All  foreign  eggs  are  packed  to  the  number  of  1,440  eggs,  equal  to 
twelve  long  (or  great)  hundreds^  in  a  single  case,  with  the  exception 
of  extra  and  best  Italians,  of  which  1,380  (or  11^^  great  hundreds)  go 
to  each  case;  or  small  eggs  that  take  1,620  (or  13^  great  hundre<ls) 
and  1,680  (14  great  hundreds)  to  till  a  case. 

There  is  an  allowance  to  the  merchants  from  the  importers  of  60 
eggs  (or  one-half  hundred)  to  compensate  for  any  broken  or  bad  eggs 
there  may  be  in  each  case,  and  30  eggs  (one-fourth  hundred)  on  each 
half  case.  This  allowance,  however,  is  not  recognized  as  being  due 
from  egg  merchants  to  retailers,  as  the  egg  merchants  have  often  to 
repack  the  goods,  on  account  of  damage  or  other  causes,  and  the  half 
hundred  is  taken  into  account.  All  claims  must  be  made  within 
three  clear  days  from  dale  of  delivery  order. 


'  Four  doable  Glbnoesters  weigh  112  pounds,  and  eight  singles  the  same. 
^  A  g^at  hundred  equals  120. 
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Tlie  terms  of  payment  of  the  London  wholesale  egg  market  ai-e 
that  on  all  accounts  i)aid  within  seven  days  from  date  of  invoice 
there  shall  be  a  discount  of  2d.  on  every  pound  sterling. 

The  following  rules  of  the  London  egg  market  (limited)  came  into 
oX)ei'ation  on  January  1,  1897; 

Rule  1.  The  market  shall  be  held  evei-y  Monday,  except  when  such  Monday 
falls  on  Christmas  Day  or  on  a  bank  hohday ,  in  which  case  it  shall  be  held  on  the 
day  following,  or  snch  other  day  as  may  be  appointed  by  the  committee.  The 
committee  shall  also  have  the  power  to  close  the  market  at  any  time  or  times  that 
they  may  think  fit,  by  affixing  a  notice  to  that  effect  in  the  market,  on  or  before 
the  previous  market  day. 

Rule  2.  Sundays,  Good  Friday,  Christmas  Day,  and  bank  holidays  shall  not 
count  as  business  days. 

Rule  3.  All  goods  are  to  be  paid  for  and  the  price  of  the  same  is  payable  at 
seven  days  from  date  of  invoice  (or  before  delivery  if  required  at  the  time  of  sale) , 
and  on  all  goods  which  shall  be  so  paid  there  shall  be  allowed  a  discount  of  2d.  on 
the  pound. 

Rule  4.  A  sale  note  given  to  and  accepted  by  a  buyer  shall  be  equally  binding 
on  seller  and  buyer,  and  shall  thereby  constitute  a  valid  contract,  and  the  seller 
is  in  all  cases  the  authorized  agent  of  the  buyer  to  sign  the  sale  note  on  the  buyer*8 
behalf. 

Rule  5.  No  person  shall  be  at  liberty  to  buy  in  the  above  market,  unless  he 
either  bnys  personally  or  through  some  authorized  agent,  whose  name  and  address 
is  to  be  left  in  writing  by  such  buyer  at  the  office  of  the  company;  and  such  agent 
shall  have  authority  to  buy  in  the  above  market  and  to  bind  his  principal  by  any 
purchase  made  by  him  therein ;  and  the  sale  note  accepted  by  such  agent  shall  in 
all  respects  bind  and  be  enforceable  against  such  principal,  as  if  he  had  signed 
such  sale  note  n  his  own  proper  handwriting.  The  authority  of  the  agent  herein 
referred  to  shall  continue  until  written  revocation  of  such  authority  shall  be  left 
by  the  principal  at  the  said  registered  office. 

Rule  6.  The  market  prices  ruling  on  Monday  shall  remain  in  force  until  the 
following  Thursday  at  noon.  All  goods  sold  or  arriving  after  that  time  shall  be 
subject  to  the  following  Monday's  prices,  unless  distinctly  stipulated  to  the  con- 
trary; but  this  provision  is  not  to  affect  goods  sold  previous  to  noon  on  Thursday, 
should  prices  advance  on  the  following  Monday. 

Rule  7.  For  all  purposes  the  term  *'  one  hundred  "  shall  mean  120  eggs. 

Rule  8.  An  allowance  of  half  a  hundred  shall  be  made  on  every  case,  and  a 
quarter  on  every  half  case  of  fowl's  eggs,  to  compensate  for  broken  and  bad  eggs. 
Example:  Should  one  hundred  eggs  be  found  broken  or  bad  in  a  case,  the  extra 
allowance  shall  be  limited  to  half  a  hundred. 

Rule  9.  Rule  8  is  not  to  apply  to  sales  made  at  so  much  per  case,  but  all  eggs 
sold  at  so  much  per  case  shall  be  considered  to  be  sold  with  all  faults  (unless 
otherwise  stipulated) ,  and  no  claim  whatever  shall  be  made  in  respect  thereof. 

Rule  10.  All  claims  of  every  description  shall  be  made  within  three  business 
days  of  the  date  of  sale,  or  should  the  goods  bought  not  have  arrived  on  the  date 
of  sale,  then  within  three  business  days  from  the  date  of  arrival  on  railway, 
wharf,  or  docks,  as  provided  by  Rule  13  hereof ;  and  unless  this  is  done  no  claim 
will  be  entertained,  allowed,  or  enforceable ;  and  in  no  case  shall  any  claim  be 
allowed  unless,  simultaneously  with  the  making  of  the  same,  sellers  are  invited 
to  inspect  the  goods  and  have  full  opportunity  of  verifying  claim. 

Rule  11.  When  any  claims  in  respect  of  the  bulk  on  any  parcel  of  eggs  are  made 
within  the  recognized  time,  an  average  of  the  waste  shall  be  made  by  unpacking 
at  the  rate  of  three  cases  out  of  the  first  ten  cases,  and  then  by  unpacking  one 
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case  out  of  every  additional  ten  cases,  such  cases  to  be  selected  by  lot.  Dama^^ 
cases  to  Xye  unpacked  apart,  and  not  included  in  the  average. 

Rule  12.  All  eggs  short-packed  to  be  allowed  for  in  full,  the  usual  allowance 
of  half  a  hundred  -per  case  not  affecting  this  rtlle. 

Rule  13.  Unless  otherwise  stipulated,  all  goods  are  sold  at  the  railway  station, 
wharf,  or  docks  in  London,  and  will  be  at  the  risk  of  purchaser  two  business 
days  after  sale.  If  the  same  have  not  arrived  at  date  of  sale,  then  they  will  be 
at  the  risk  of  the  purchaser  two  business  days  after  arrival.  Nothing  herein  is 
to  affect  the  seller's  lien  for  the  price. 

Rule  14.  Delivery  orders  given  to  carriers  at  the  request  of  buyers  are  to  be 
considered  as  having  been  given  to  the  buyers. 

Rule  15.  No  buyer  shall  be  at  liberty  to  refuse  delivery  or  acceptance,  as  the 
case  may  be,  of  goods  after  two  business  days  after  delivery  of  order  has  been 
received  by  the  buyer  or  his  carrier ;  or,  in  case  the  goods  have  not  yet  arrived, 
then  two  business  days  after  their  arrival. 

Rule  16.  Factors,  agents,  or  merchants  making  advances  on  goods  shall  have 
full  power  of  immediate  sale  without  any  notice  whatever. 

Rule  17.  In  case  of  nonfulfillment  of  contract,  either  party  shall  have  the 
right  of  repurchase  or  resale,  as  the  case  may  be,  either  publicly  or  privately, 
during  seven  business  days  next  ensuing.  When  the  amount  of  damages  has 
been  ascertained  by  such  repurchase  or  resale,  the  amount  shall  on  demand  be 
paid  by  the  party  in  default,  and  be  recoverable  as  a  liquidated  demand  or  debt. 
This  rule  does  not  apply  to  cases  of  default  of  payment  by  the  buyer,  which  are 
dealt  with  and  provided  for  in  the  next  succeeding  rule. 

Rule  18.  Sellers  shall  be  at  liberty  to  sell  any  goods  sold  by  them  and  not  paid 
for  in  accordance  with  the  sale  note,  at  such  time  and  in  such  manner  as  they 
think  fit,  and  to  apply  the  proceeds  of  said  sale  toward  the  satisfaction  of  the 
price  due  to  them,  and  to  recover  any  balance  due  as  and  by  way  of  liquidated 
demand  or  debt ;  and  such  sellers  shall  not  be  accountable  to  the  buyers  in 
respect  of  such  sales,  unless  in  case  of  dispute  it  shall  be  found  that  the  sellers 
willfully  sold  the  said  goods  at  less  price  than  could  have  been  reasonably 
obtained. 

Rule  19.  Arbitration. — In  case  any  dispute  shall  arise  out  of  the  contracts  made 
subject  to  these  rules,  the  matter  can,  by  arrangement  between  the  parties,  be 
referred  to  arbitration,  provided  that  all  disputes  as  to  what  were  ruling  market 
values  on  a  particular  day  shall  be  settled  under  the  arbitration  clauses  herein- 
after set  forth.  When  the  parties  agree  to  submit  any  dispute  or  disputes  to 
arbitration,  or  a  dispute  arises  as  to  market  values  on  a  particular  day  or  days, 
the  following  arbitration  clauses  shall  apply :  (a)  The  matter  shall  be  referred 
to  two  arbitrators,  one  to  be  chosen  by  each  party  in  difference,  the  said  arbi- 
trators having  jwwer,  either  before  or  after  they  shall  enter  upon  the  reference, 
to  call  in  a  third  arbitrator,  if  they  shall  deem  it  necessary.  (6)  In  the  event  of 
any  one  of  the  disputing  parties  appointing  an  arbitrator  and  the  other  refusing, 
or  by  noon  of  the  second  business  day  following  notice  of  the  appointment 
neglecting  to  do  so  (such  notice  to  be  delivered  personally  or  left  at  the  usual 
place  of  business  of  such  other  party),  or  in  case  the  arbitrators  appointed  by  the 
parties  shall  not  within  seven  days  after  the  appointment  agree  to  an  award  or 
appoint  a  third  arbitrator,  or,  after  the  appointment  of  such  arbitrator,  they  or 
any  two  of  them  shall  not  within  seven  days  agpree  to  an  award,  or  in  case  of  the 
death,  refusal  |to  act,  or  incapacity  within  the  like  time  of  any  of  such  three 
arbitrators,  then  on  application  of  either  of  the  disputing  parties  the  question 
in  dispute  shall  stand  referred  to  two  arbitrators,  to  be  nominated  by  the  chair- 
man (for  the  time  being)  of  the  market ;  or  in  case  of  his  absence,  illness,  or 
interest  in  the  matter  in  dispute,  then  the  vice-chairman,  if  not  interested ;  and 
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in  case  of  his  absence,  illness,  or  interest  in  the  matter  in  dispute,  then  by 
the  conunittee,  the  arbitrators  so  chosen  to  have  power,  either  before  or  after 
they  shall  enter  npon  the  reference,  to  appoint  a  t^rd  arbitrator ;  and  in  case 
the  two  arbitrators  so  appointed,  whether  by  the  chairman,  vice  chairman,  or 
the  committee,  shall  not  within  seven  days  agree  to  an  award  or  appoint  a  third 
arbitrator,  then  the  conmiittee  shall  appoint  a  third  arbitrator,  and  shall,  in 
case  of  the  death,  refusal  to  act,  or  incapacity  of  any  such  three  arbitrators, 
from  time  to  time  substitute  a  new  arbitrator  in  the  place  of  the  arbitrator  so 
dying,  refusing  to  act,  or  incapacitated,  (c)  The  arbitrators  shall  in  all  cases  be 
members  of  the  London  egg  market  (limited) ,  and  such  other  persons  as  the 
committee  may  apx)oint,  and  no  i)er8ou  having  an  interest  in  the  dispute  shall  be 
competent  to  act  on  any  arbitration,  (d)  The  award  of  any  two  arbiti'ators 
in  writing,  signed  by  them  (subject  only  to  right  of  appeal  hereinafter  men- 
tioned), shall  be  conclusive  and  binding  on  all  disputing  parties,  both  with 
reBipect  to  the  matters  in  dispute  and  all  expenses  of  the  reference  and  award  ; 
and  this  agreement  to  refer  shall  not  be  revocable  by  either  party,  {e)  No  arbi- 
trator shall  be  entitled  to  demand  a  higher  fee  than  21s.  for  every  requisite  sit- 
ting. (/)  In  case  either  paiiy  shall  be  dissatisfied  with  the  award  a  right  of 
apx>eal  shall  lie  to  the  committee  of  the  market,  provided  it  be  claimed  not  later 
than  noon  on  the  second  business  day  after  that  on  which  the  objecting  party 
shall  have  notice  of  the  award,  and  provided  also  the  appellant  do  pay  to  the 
market  the  sum  of  £10  as  a  fee  for  the  investigation  ;  and  an  award  signed  by  the 
chairman  of  the  meeting  which  shall  hear  such  appeal,  and  countersigned  by 
the  secretary  or  his  substitute,  shall  be  deemed  to  be  the  award  of  the  committee 
and  shall  in  all  cases  be  final,  {g)  The  committee  shall  have  power  to  direct  by 
whom  or  in  what  proportion  the  expenses  of  the  reference,  appeal,  and  awards 
(including  amount  of  the  said  fee)  shall  be  borne  and  i)aid.  (h)  In  all  cases  of 
disputes  of  any  kind  between  the  sellers  and  buyers,  and  for  all  cases  whatsoever, 
the  arbitrators  herein  referred  to  shall  have  power  to  determine  what  were  the 
ruling  market  values  on  any  particular  day.  (t)  No  member  of  the  committee 
having  any  interest  in  the  matter  in  dispute  shall  vote  on  the  question  of  the 
appointment  of  arbitrators,  or,  in  case  of  an  appeal,  sit  or  vote  on^the  commit- 
tee ;  nor  shall  the  arbitrator  whose  decision  is  appealed  against  sit  or  vote  on  the 
committee,  (j)  ^^^  *^®  purpose  of  enforcing  any  award  by  attachment  or  other- 
wise this  rule  and  any  contract  referring  thereto  may  be  made  a  rule  of  any 
court  of  recprd.  (k)  The  fee  shall  be  deposited  with  the  secretary  of  the  market 
before  the  arbitration  is  entered  ui)on  by  each  party  in  dispute.  (/)  After  the 
award  the  secretary  shall  refund  the  fee  paid  by  the  party  in  whose  favor  the 
award  shall  have  been  given. 

RuLJB  20.  In  any  action  of  proceeding  and  for  all  purposes  the  production  of  a 
copy  of  these  rules,  certified  by  the  secretary  (for  the  time  being)  of  the  company, 
shall  be  admissible  in  evidence  as  being  a  true  copy  of,  and  as,  and  for  the 
original  signed  rules,  and  it  shall  not  be  necessary  for  either  party  to  produce  in 
evidence  such  original  rules. 

Suggested  conditions  of  sale  note :  **  Sold  to ,  subject  to  and  on  the 

conditions  of  the  London  egg  market  (limited) ,  passed  by  the  committee  and 
adopted  by  a  general  meeting  of  subscribers  on  the  12th  day  of  November,  1896, 
a  copy  of  which  has  been  signed  by  the  said ." 
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PRICES   OP  ANIMAL  PRODUCTS  IN  LQNDON. 

The  following  are  the  prevailing  prices  in  the  London  market,  per 
hundredweight,  f.  o.  b.,  for  the  fiscal  year  of  1898  as  compared  with 
1897: 

BACON. 


Description. 


Id06. 


1887. 


Irish:  Shillinga. 

Wsterford,  sizable SO-Cl 

Waterford,  stoat  and  good 46-55 

C.  &  L.  barreled,  size '         50-58 

Stout  and  sixes '         44-58 

Engrlish,  loan •         58-62 

English,  stout 56-58 

Foreign: 

Continental,  sizable 

Continental,  sixes 

Continental,  medium 

American,  middles 

American,  Cumberland  cut 

American,  singed  sides 

Canadian,  singed  sides 

Canadian,  pea  fed 


ShiUingi. 
5S-65 
4^61 

5M4 


48-00    j         40-6B 

48-58 

36-83 
3044 


46-5d 

32-33 

31-34 

30-34  31^ 

a5-44 

40-50 


4«^ 


FRESH  BEEF. 

The  fresh  or  refrigerated  beef  from  the  United  States  still  con- 
tinues to  hold  its  o^'ft  against  that  from  every  other  country  in  the 
world.  This  beef  arrives  in  excellent  condition,  as  a  rule,  and  a  large 
quantity  still  continues  to  be  sold  as  "best  English,"  and  "Scotch." 
The  following  are  the  prevailing  prices  of  beef  in  the  I^ondon  market, 
per  stone  of  8  pounds,  or  butcher's  stone: 

8.    d.       8.  d. 

Scotch 3    8tq4  0    . 

Enghsh 3    8to4  6 

American,  Birkenhead  killed 2    6  to  3  4 

American,  Deptford  killed 2  10  to  3  4 

Argentine  Republic 3    2to2  8 

American,  chilled,  hind  quarters 2  10  to  4  8 

American,  chilled,  fore  quarters _ 1    6to2  0 

Australian,  frozen,  hind  quarters 1    Ttol  9 

New  Zealand,  frozen,  hind  quarters 2  0 

The  prices  vary  from  time  to  time,  according  to  the  supply  and 
demand.  The  above  prices  are  quite  low,  especially  for  "Deptford 
killed,"  as  the  price  for  that  beef  will  frequently  be  from  3s.  8d.  to 
3s.  lOd.  per  stone. 

BUTTER. 

The  shipments  of  butter  for  1897  have  generally  held  their  own 
from  all  countries  except  Sweden,  Germany,  France,  aiid  Italy,  the 
trade  from  these  countries  having  fallen  off  during  1897  as  compared 
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with  1896.  All  other  countries  have  increased  their  output,  especially 
the  United  States  and  Denmark.  The  Argentine  Republic  fell  off  in 
her  shipments  for  1897,  but  this  trade  has  been  of  a  rapid  growth 
since  its  oommencement.  During  1894  only  5  hundredweight  were 
shipped  to  Great  Britain  from  this  latter  country. 

The  British  colonies  are  all  increasing  their  shipments  of  butter  to 
the  mother  country;  are  also  doing  all  they  can  to  increase  the  trade 
in  all  kinds  of  agricultural  produce. 

The  butter  from  the  United  States  has  undoubtedly  a  much  better 
reputation  in  this  market  than  it  had  two  or  three  years  ago,  and  is 
giving  very  good  satisfaction  to  those  who  purchase  it,  from  the  whole- 
sale dealer  to  the  consumer.  The  better  reputation  of  our  butter  is 
undoubtedly  due  to  the  efforts  and  work  of  the  U.  S.  Department  of 
Agriculture.  This  work  and  the  samples  of  butter  sent  to  Great 
Britain  by  the  Department  have  successfully  convinced  the  British 
produce  merchant  that  good  butter,  and  any  quantity  of  it,  can  be 
made  in  the  United  States ;  and  while  there  has  been  much  accom- 
plished in  the  direction  indicated,  there  is  yet  much  more  to  be  done 
in  the  way  of  establishing  and  maintaining  this  better  reputation  for 
our  butter  in  the  English  market. 

A  large  quantity  of  Australian  and  New  Zealand  butter  has  recently 
been  shipped  back  to  those  countries  on  account  of  the  low  prices  in 
London  at  the  time  and  the  higher  prices  prevailing  in  Australia. 
The  production  of  butter  in  Victoria  this  year  is  insufficient  to  meet 
the  local  demand. 

MARGARINE. 

Holland  is  the  largest  exporter  of  this  product  to  Great  Britain,  while 
the  United  States  is  the  smallest.  This  seems  very  singular,  as  the 
United  States  surely  is  capable  of  producing  more  fat  and  oil,  from 
which  margarine  is  manufactured,  than  Holland.  If  the  different 
State  laws  do  not  interfere  with  the  manufacture  of  margarine,  thei'e 
is  no  reason  why  a  large  trade  should  not  be  built  up  between  the 
United  States  and  Great  Britain.  I  presume  there  would  be  some 
risk  of  the  margarine  interfering  with  the  shipments  of  butter  from 
the  United  States  if  shipped  in  large  quantities. 

The  following  is  a  copy  of  the  British  law  for  the  manufacture  and 
sale  of  margarine : 

Hie  viargariiie  act. 

Whereas  it  is  expedient  that  fnrther  provision  should  be  made  for  protecting 
the  public  against  the  sale,  as  butted,  of  substances  made  in  imitation  of  butter, 
as  well  as  butter  mixed  with  any  such  substances : 

1.  This  act  may  be  cited  as  the  margarine  act,  1887. 

2.  This  act  shjJl  come  into  operation  on  the  first  day  of  January,  one  thousand 
eight  hundred  and  eighty-eight. 

8.  The  word  **  butter  "  shall  mean  the  substance  usually  known  as  butter  made 
exclusively  from  milk  or  cream,  or  both,  with  or  without  salt  or  other  preserva- 
tive, and  "With  or  without  the  addition  of  coloring  matter. 
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Tlie  word  **  margarine  *'  shall  mean  all  snbstances,  whether  componnds  or  other- 
wise, i^rejmred  in  imitation  of  butter,  and  whether  mixed  with  butter  or  not,  and 
no  snch  sabstance  shall  be  lawfully  sold  except  under  the  name  of  margarine,  and 
under  the  conditions  set  forth  in  this  act. 

4.  Every  person  dealing  in  margarine,  whether  wholesale  or  retail,  whether  a 
manufacturer,  importer,  or  as  consignor  or  consignee,  or  as  conmiission  agent  or 
otherwise,  who  is  found  guilty  of  an  offense  under  this  act,  shall  be  liable  on 
summary  conviction  for  the  first  offense  to  a  fine  not  exceeding  twenty  pounds, 
and  for  the  second  offense  to  a  fine  not  exceeding  fifty  pounds,  and  for  the  third 
or  any  subsequent  offense  to  a  fine  not  exceeding  one  hundred  pounds. 

5.  Where  an  employer  is  charged  with  an  offense  against  this  act,  he  shall  be 
entitled,  upon  information  duly  laid  by  him,  to  have  any  other  person  whom  he 
charges  as  the  actual  offender  brought  before  the  court  at  the  time  appointed  for 
hearing  the  charge,  and  if,  after  the  commission  of  the  offense  is  proved,  the 
employer  proves  to  the  satisfaction  of  the  court  that  he  has  used  due  diligence  to  . 
enforce  the  execution  of  the  act,  and  that  the  said  other  person  has  committed  the 
offense  in  question  without  his  knowledge,  consent,  or  connivance,  the  said  other 
person  shall  be  summarily  convicted  of  such  offense,  and  the  employer  shall  be 
exempt  from  any  penalty. 

6.  Every  person  dealing  in  margarine  in  the  manner  described  in  the  preceding 
section  shall  conform  to  the  following  regulations:  Every  package,  whether 
opened  or  closed,  and  containing  margarine,  shall  be  branded  or  duly  marked 
*'  margarine ''  on  the  top,  bottom,  and  sides,  in  printed  capital  letters  not  less 
than  three-quarters  of  an  inch  square ;  and  if  such  margarine  be  exposed  for  sale 
by^  retail  there  shall  be  attached  to  each  parcel  thereof  so  exposed,  and  in  such  man- 
ner as  to  be  clearly  visible  to  the  purchaser,  a  label  marked  in  printed  capital  letters 
not  less  than  one  and  a  half  inches  square,  **  margarine ; "  and  every  person  selling 
margarine  by  retail,  save  in  a  package  duly  branded  or  durably  marked  as  afore- 
said, shall  in  every  case  deliver  the  same  to  the  purchaser  in  or  with  a  paper  wrap- 
per, on  which  shall  be  printed  in  capital  letters  not  less  than  a  quarter  of  an  inch  - 
square,  **  margarine." 

7.  Every  person  dealing  with,  selling,  or  exposing,  or  offering  for  sale,  or  having 
in  his  possession  for  the  purpose  of  sale,  any  quantity  of  margarine  contrary  lo 
the  provisions  of  this  act,  shall  be  liable  to  conviction  for  an  offense  against  this 
act,  unless  he  shows  to  the  satisfaction  of  the  court  before  whom  he  is  charged 
that  h6  purchased  the  article  in  question  as  butter,  and  with  a  written  warranty 
or  invoice  to  that  effect,  that  he  had  no  reason  to  believe  at  the  time  when  he  sold 
it  that  the  article  was  other  than  butter,  and  that  he  sold  it  in  the  same  state  as 
when  he  purchased  it ;  and  in  such  case  he  shall  be  discharged  from  the  prosecn- 
tion,  but  shall  be  liable  to  pay  the  costs  incurred  by  the  prosecutor  unless  he  shall 
have  given  due  notice  to  him  that  he  will  rely  upon  the  above  defense. 

8.  All  margarine  imported  into  the  United  Kingdom  of  Great  Britain  and  Ire- 
land, and  all  margarine  whether  imported  or  manufactured  within  the  United 
Kingdom  of  Great  Britain  and  Ireland,  shall,  whenever  forwarded  by  any  public 
conveyance,  be  duly  consigned  as  margarine ;  and  it  shall  be  lawful  for  any  officer 
of  Her  Majesty's  customs  or  inland  revenue,  or  any  medical  oflftcer  of  health, 
inspector  of  nuisances,  or  police  constable,  authorized  under  section  18  of  the  sale 
of  food  and  drugs  act,  1875,  to  procure  samples  for  analysis  if  he  shall  have  rea- 
sons to  believe  that  the  provisions  of  this  act  are  infringed  on  this  behalf,  to 
examine  and  take  samples  from  any  package,  and  ascertain,  if  necessary  by  sub- 
mitting the  same  to  be  analyzed,  whether  an  offense  against  this  act  has  been 
committed. 

9.  Every  manufactory  of  margarine  within  the  United  Kingdom  of  Great  Brit- 
ain and  Ireland  shall  be  registered  by  the  owner  or  occupier  thereof  with  the 
local  authority  from  time  to  time  in  such  manner  as  the  local  government  boards 
of  Enarland  and  Ireland  and  the  secretary  for  Scotland,  respectively,  may  direct, 
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and  every  snch  owner  or  occupier  carrying  on  such  manufacture  in  a  manufac- 
tory not  duly  registered  shall  be  guilty  of  an  offense  under  this  act. 

10.  Any  officer  authorized  to  t^e  samples  under  the  sale  of  food  and  drugs  act, 
1875,  may,  without  going  through  the  form  of  purchase  provided  by  that  act,  but 
otherwise  acting  in  all  respects  in  accordance  with  the  provisions  of  the  said  act 
as  to  dealing  with  samples,  take  for  the  purposes  of  analysis  samples  of  any  butter, 
or  substances  X'^u*porting  to  be  butter,  which  are  exposed  for  sale,  and  are  not 
marked  margarine,  as  provided  by  this  act,  and  any  such  substance  not  being 
marked  shall  be  presxmied  to  be  exposed  for  sale  as  butter. 

11.  Any  part  of  any  penalty  recovered  under  this  act  may,  if  the  court  shall  so 
direct,  be  i)aid  to  the  person  who  proceeds  for  the  same,  to  reimburse  him  for  the 
legal  costs  of  objbaining  the  analysis,  and  any  other  reasonable  expenses  to  which 
the  court  shall  consider  him  entitled. 

12.  All  proceedings  under  this  act  shall,  save  as  expressly  varied  by  this  act,  be 
the  same  as  prescribed  by  sections  13  to  28,  inclusive,  of  the  sale  of  food  and  drugs 
act,  1875,  and  all  officers  employed  under  that  act  are  hereby  empowered  and 
required  to.carry  out  the  provisions  of  this  act. 

13.  The  expression  **  local  authority"  shall  mean  any  local  authority  authorized 
to  appoint  a  public  analyst  under  the  sale  of  food  and  drugs  act,  1875. 

Notes. — ^It  was  decided  in  the  case  of  Smart  &  Son  v.  Watts,  heard  in  1895,  that 
in  accordance  with  section  10  all  the  formalities  necessary  under  the  sale  of  food 
and  drugs  act,  1875,  must  be  carried  out ;  and  although  the  defendant  admitted 
that  the  substance  was  margarine,  still  it  was  necessary  that  it  should  be 
analyzed. 

It  was  held  in  the  case  of  Moore  v.  Pearce's  Dining  and  Refreshment  Booms 
(limited),  decided  in  1895,  that  section  6  of  the  act  did  not  apply  to  slices  of  bread 
and  butter  sold  in  a  refreshment  room -where  notices  were  exhibited  stating  that 
the  butter  supplied  was  a  mixture. 

In  1895,  in  the  World's  Tea  Company  v.  Gardner,  it  was  held  that  it  is  not 
illegal  to  sell  margarine  under  another  name  provided  all  the  provisions  of  the 
act  are  complied  with.  It  is  not  an  offense  to  put  a  plain  wrapper  over  the  printed 
wrapper,  for  the  act  simply  says,  *'  in  or  with,"  but  of  course  if  the  word  **  marga- 
rine" were  so  placed  as  to  be  ineffective  or  misleading  it  would  not  satisfy  the 
requirements  of  the  act,  but  in  the  case  of  Bischof  v,  Toler,  in  1895,  it  was  held 
that  if  marg^arine  were  put  into  a  box  duly  labeled,  the  act  is  complied  with, 
though  costs  were  not  allowed  because  the  box  was  wrapped  up  in  a  plain  paper, 
and  it  was  not  clear  whether  it  was  done  at  the  request  or  not  of  the  purchaser. 

Margarine  will  bring  from  30  to  50  shillings  per  hundredweight,  and 
margarine  mixtures  from  50  to  75  shillings  per  hundredweight,  accord- 
ing to  quality. 

The  cheese  trade  with  the  United  Kingdom  is  a  very  unsteady  one 
from  year  to  year.  Some  of  the  countries  which  export  this  product 
have  kept  up  a  fairly  even  supply  during  the  past  five  years,  notably 
the  United  States,  Holland,  France,  and  New  Zealand.  Others  have 
fallen  off  in  their  exi)ort,  as  Russia,  Germany,  Victoria,  New  South 
Wales,  and  Newfoundland;  while  Italy  and  Canada  have  made  a 
steady  increase,  as  follows:  Italy,  1893,  143  hundredweights;  1894, 
400;  1895,  794;  1896,  1,328;  1897,  1,892.  Canada,  1893,  1,046,704 
hundredweights;  1894,  1,142,104;  1895,  1,150,018;  1896,  1,234,297; 
1897,  1,526,664. 
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The  cause  of  the  short  supply  is  on  account  of  the  scarcity  of  cattle 
in  Germany  and  Russia  and  the  extreme  dry  weather  throughout 
Australia.  There  is  a  prevailing  opinion  among  the  provision  mer-. 
chants  of  London  that  the  large  quantities  of  frozen  and  tinned 
meat  that  are  imported  will  in  time  largely  interfere  with  the  cheese 
trade  of  Great  Britain.  As  this  class  of  meat  can  now  be  purchased 
at  a  less  price  per  pound  than  cheese,  many  poor  people  who  were 
compelled  to  eat  cheese  on  account  of  the  high  price  of  meat  before 
the  days  of  refrigerators  and  the  system  of  preserving  in  tins  came 
into  use  will  now  eat  meat  from  choice  and  econom}'.  It  has  been 
quite  a  common  thing  to  see  a  laboring  man  making  a  meal  of  bread 
(no  butter)  and  cheese  and  a  pint  of  beer,  and  many  in  this  country 
have  this  only  for  their  breakfast  six  days  in  the  week. 

The  prices  per  hundredweight  for  the  weeks  ending  August  13, 
1897  and  1898,  are  as  follows: 


Kind  of  cheese. 

18»7. 

188S. 

English : 

Cheddar 

« 

60-66 

40-7S 

Somerset 

48-64 

Cheshire                                          ....                .           .           

60-66 
56-62 

S6^ 
54 

44 
45 

32-44 
37-47 
46^ 

Wiltshire  Loaf 

$4-^ 

Doable Gloacester ---  ---     -  -- 

Derby 

4<M2 

Foreign: 

UnitedStates 

15-38 

OaQAdian , 

2&-30 

Gonda 

S6-44 

Edam 



40-49 

Colonial 

36-38 

1 

EGGS. 

Most  of  the  eggs  imported  come  from  Russia,  Grermany,  France, 
Portugal,  and  Denmark,  some  millions  of  eggs  being  imported  every 
year.  There  is  an  excellent  market  in  London  for  eggs  that  are  well 
packed  in  a  neat  and  attractive  package  so  that  they  will  carr}"  safely. 

The  following  are  the  wholesale  prices  of  eggs  in  the  London  mar- 
ket per  great  hundred  for  weeks  ending  September  3,  1897  and  180S: 


Kind  of  eggs. 


t.d.9.  d. 

French,  extra  I  8  6-9  6 

French,  best '  7  6-8  0 

French,  seconds I  6  6-7  0 

Italian,  extra 8  8-0  0 

Italian,  seconds .* '  6  6-7  6 

Hungarian 5  8-6  0 


Russian ^ I  6    0-6    0 

Danish '  7    6-0    6 

. I 
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SOME  AGEICULTURAL  EXPERIMENT  STATION  WORK. 

Many  of  the  State  agricultural  exx)eriment  stations  are  conducting 
investigations  along  the  line  of  work  pursued  by  the  Bureau  of  Ani- 
Bnal  Industry,  and  the  results  are  published  in  bulletin  form  by  the 
pe8i)ective  States,  in  accordance  with  law.  The  attempt  is  not  made 
here  to  present  abstracts  of  all  the  bulletins  relating  to  the  subjects 
embraced  in  animal  industry  which  have  recently  been  issued  by  the 
experiment  stations,  but  abstracts  are  given  of  a  few  which  present 
new  conditions  or  which  have  been  conducted  along  new  lines.  An 
earnest  effort  is  made  not  to  express  an  opinion  not  given  in  the 
bulletin  abstracted,  and  consequently  the  Bureau  of  Animal  Industry 
does  not  vouch  for  any  of  the  opinions  expressed. 


THE  FEEDINa  OF  LAMBS. 

[Hon.  James  Wilson  and  C.  F.  Cnrtiss,  M.  S.  R.,  Bnlletin  No.  33,  Iowa  Experiment  Station.] 

The  fact  that  the  best  mutton  breeds  are  handled  on  the  richest 
lands  of  Europe  suggested  that  Iowa,  with  her  rich  grasses  and  cheap 
-grain,  might  become  the  home  of  the  best  breeds  of  mutton  sheep. 
The  consideration  led  to  the  experiment  detailed  in  Bulletin  No.  33, 
and  comprehended  the  test  of  several  improved  breeds.  Ten  spring 
lambs  of  each  of  nine  pedigreed  breeds,  10  crosses  between  the  Shrop- 
shire and  Merino,  10  range  lambs,  and  5  yearling  Shropshire  wethers 
were  used.  The  following  is  said  of  the  general  characteristics  of 
the  breeds : 

The  several  improved  breeds  are  the  result  of  development  along  special  lines. 
The  Merino  is  the  fine-wool  sheep,  and  has  been  popular  for  that  quality;  it  was 
desirable  to  ascertain  its  comparative  mutton  value.  The  Horned  Dorset  is 
famous  for  its  high  fecundity,  being  one  of.  the  most  prolific  of  the  breeds,  and 
peculiarly  valuable  when  spring  lambs  are  desired  from  it,  its  crosses,  or  its 
grades;  it  was  desirable  to  learn  of  its  comparative  feeding  value  at  different 
ages.  The  Leicesters,  Lincolns,  and  Cotswolds  are  the  heavy,  long-wooled  mut- 
ton breeds  developed  on  the  heaviest  English  pastures.  The  Down  breeds  are 
noted  for  good  mutton  qualities.  The  10  range  lambs  were  representatives  of 
that  extensive  locality  of  our  country  west  of  the  one  hundredth  meridian  where 
sheep  can  be  bred  in  semiwild  conditions,  but  where  grains  and  hay  for  winter 
finishing  are  limited,  owing  to  limited  rainfall. 

The  period  of  preliminary  feeding  covered  the  months  of  November 
and  December,  the  test  beginning  Januarj^  1  and  continuing  ninety 
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days.     The  following  summary  of  the  feeding  for  the  entire  period  is 
taken  from  a  complete  monthly  record: 

Feeding  record  of  ninety  days  with  different  breeds  of  lambs. 


Breed. 


lOSonthdowQ  lambs... 
10  Shropshire  lambs . . . 

10  Oxford  lambs 

10  Suffolk  lambs 

10  Lincoln  lambs 

9  Leicester  lambs 

10  Cotswold  lambs 

10  Dorset  lambs 

10  Merino  lambs 

10  crossbred  lambs 

10  range  lambs 

6  Shropshire  yearlings 


Shelled 
com. 


Pounds. 
751 

806 
931 
950 
928 
793 
928 
850 
OSO 
713 
672 
464 


Oats. 


Pounds. 
753 
807 
933 
951 
930 
793 
930 
861 
678 
714 
670 
463 


Bran. 


Pounds. 
Ill 
l^BO 
137 
141 
138 
122 
138 
127 
101 
107 
84 
71 


Oil 

meal. 


Pounds. 
174 
189 
216 
283 
217 
193 
217 
900 
157 
166 
133 
107 


Tur- 
nips. 


Pounds 

99 

112 

116 

121 

116 

105 

127 

•     123 

J08 

120 

78 

73 


Man- 
gels. 


Pounds. 
635 
670 
985 
779 
786 
806 
774 
847 


420 
423 


Clover 
hay. 


Pounds. 
1,365 
1.347 
1,613 
1,654 
1,660 
1,443 
1,665 
1,S70 

876 
l.OK 
1.013 

670 


hay. 


Pounds. 
161 
164 
164 
164 
164 
164 
161 
164 
1» 
153 
169 
128 


Breed. 

Timothy 
hay. 

Total 
gain. 

Average 
daily 

gain  per 
head. 

Total 
dry 

Amount 

matter 

I>er  pound 

of  gain. 

Total 

cost 

of  feed. 

Cost  of 
feed 

pound 
of  gain. 

10  Southdown  lambs 

10  Shropshire  lambs 

10  Oxford  lambs 

Pounds. 
12 
12 
14 
14 
16 
12 
16 
15 
10 
12 
11 
6 

Pounds. 
405.5 
420.5 
472.5 

Pound. 

0.45 

.48 

.62 

Pounds. 
2,990.2 
8,081.7 
3,602.5 
3,667.8 
3,639.6 
3.176.4 

Pounds. 
7.38 
7.18 
7.40 
7.40 
7.29 
7.49 
6.63 
7.86 
9.35 
7.  OB 
6.84 
11.00 

Dollars. 
11.84 
12.37 
14.31 
U.66 
14,47 
12.65 
14.49 
13.81 
9.76 
10.46 
9.02 
6.64 

Cents. 
2.98 

2.88 

aos 

10  Suffolk  lambs 

496.6  I           .65 

2.95 

10  Jjinooln  lambn 

499.5 

424 

656.6 

436 

258 

870 

333 

149.5 

.55 
.52 

2.89 

9  Leicester  lambs 

2.96 

10  Cotswold  lambs 

.62          3,633.6 
.4S         3,422.8 
.20          2,412.5 
.41          2,506.4 
.37          2.277-0 

2.60 

10  Dorset  lambs 

ao6 

10  Merino  lambs 

a78 

10  crossbred  lambs 

2.  as 

10  range  lambs 

2.71 

6  Shropshire  yearlings 

.83 

1.638.3 

4.44 

The  total  gain  made  by  all  the  lambs  was  4,678  pounds  from  84,501.5  pounds  of 
dry  matter  in  the  feed  consumed — a  rate  of  1  pound  of  gain  for  each  7.37  pounds 
of  dry  matter.  The  yearlings  required  11  pounds  of  dry  matter  per  pound  of 
gain,  or  nearly  50  per  cent  more  feed  for  a  given  gain  than  the  lambs. 

The  average  daUy  gain  made  by  the  whole  number  of  lambs  is  0.48  pound 
per  head,  and  the  average  made  by  the  seven  most  prominent  mutton  breeds, 
grouped  separately,  Is  0.58,  or  a  little  over  half  a  pound  per  head. 

The  feeds  used  in  the  experiments  were  rated  at  the  following  prices, 
based  upon  the  commercial  values  prevailing  in  the  local  market  at 
that  time : 

Cents  per  cwt. 

Bran 40 

Oats 40 

Shelled  com 28.5 

Oil  meal 90 

Hay 28 

Turnips  and  mangels 5 
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At  these  prices  for  grain  it  was  fonnd  that  the  total  gain  of  4,678  pounds  made- 
by  the  109  lambs  was  produced  at  a  cost  of  2.98  cents  per  pound  for  feed  con-^ 
gamed.  The  first  seven  breeds  made  a  total  gain  of  8,281  poimds,  at  a  cost  of  2.88^ 
cents  a  ponnd.  The  five  yearlings  made  a  total  gain  of  149.5  pounds,  at  a  cost  of 
4.44  cents  a  pound. 

The  first  and  final  weights  and  gains  of  the  ninety-day  test  period 
were  as  follows: 

First  and  final  ioeights  and  gain  for  the  ninety-day  test. 


Breed. 


10  Bouthdown  lambe . . . 

K)  Shropshire  lambs 

10  (^ord  lambs 

10  Siiffolk  lambs 

10  Lincoln  lambe 

9  Leicester  lambs 

10  Cotswold  lambs 

10  Dorset  lambe 

10  Merino  lambe 

10  Cross-bred  lambs 

10  Bange  lambs 

5Shroi>shire  yearlings 


Weight 
Jan.  1. 


Pounds. 

012 

1,007 

1,100 

1,165 

1,206 

1,186 

1,183 

1,000 

822 

810 

707 


12,087 


Wool 

sheared 

(Mar. 

16-19). 


Pounds. 

67.5 

87.5 
100.6 

76.5 
128.5 
104 
126.6 

68.25 

06 

75 

61.25 

62.5 


1,042 


Weight 

Mar.  31 

(without 

wool). 


Pounds. 
1,260 
1,849 
1,553 
1,686 
1,577 
1,506 
1,613 
1,377 
085 
1,105 


15,826 


Weight 

Mar.  31 

(including 

wool). 


Pounds. 
1,317.5 
1,436.5 
1,662.5 
1,661.6 
1,705.6 
1,610 
1,730.6 
1,445.25 
1,080 
1,180 
1,040.25 
989.5 


16,868 


Total 
gain. 


Pounds. 
405.  & 
429.  & 
472.  S 
496  & 
409.  & 
424 
550.  & 
436 
258 
370 

833.25: 
149.5 


a4,831 


a  The  difference  between  the  total  gain  here  and  that  in  the  main  feeding  table  is  dne  to- 
the  fact  that  the  decimals  were,  dropped  in  the  latter.  • 

The  lambs  were  sold  on  the  Chicago  market  twenty-four  hours  after 
they  were  loaded.  In  comparing  the  weights  in  the  table  below  with 
those  in  the  one  above,  it  will  be  observed  that  the  shrinkage  is  con-^ 
siderable.  This  is  due  to  natural  causes  incident  to  travel  and,  to 
large  extent,  to  the  facts  that  the  home  weights  were  taken  on  fuli 
feed  and  water,  and  that  the  two  days  on  the  cars  were  bitterly  cold^ 

Weights  and  price  per  hundredweight  in  Chicago. 


Breed. 


10  Southdown  lambe 

K)  Shropshire  lambs 

K)  Oxford  lambs 

10  Suffolk  lambs 

K)  Lincoln  lambs 

9  Leicester  lambs 

10  Cotswold  lambs 

10  Dorset  lambs 

10  Merino  lambs 

10  Cross-bred  lambs 

10  Range  lambe 

6  8hroi)ehire  yearlings . 


Weight.      Price. 


Pounds. 

1,150 

1,210 

1,420 

1,460 

1,420 

1,380 

1,420 

1,210 

940 

1,010 

910 

880 


Dollars. 
4.76- 
4.625. 
4.6(V 
4.25. 
4.50^ 
4.60- 
4.50< 
3.75. 
4.25. 
4.60- 
4.50^ 
4.25- 


10317- 


-30 
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A»  these  lambs  luiid  been  sheared  before  going  to  market,  the  rahie 
of  tfieir  fleece  should  be  added  to  the  se^ng'  price  given  m  the  UM^ 
abov€».  The  Talxie  of  the  wool  in  the  "gpeatse"  and  '^scocrreil"  wm 
fixed  by  the  wool  merchants,  and  the  table  below  shows  the  results: 


Average  weight  ofjteeee  and  it9  vaine. 


Btoed. 


10  Sonthdown  lambs — 

10  Shropshire  lamhe 

10  Oxford  lambe 

lOSttfFolk  Iambs 

10  Lincoln  lambs 

9  Leicester  lambs 

10  Cotawold  lambs 

10Doi*3et  lambs 

10  Merino  lambs 

10  Cross-bred  lambf 

lORan^o  lambs 

10  Shropflhire  yearlings 


^i 


founds. 

6,75 

8.75 
10.06 

7.66 
12.86 
11.6 
12:65 

6.825 

a.  9 

r.5 

5.126 
10.5 


Cents. 

m 
n 

n 
1^ 
IH 
13 
lOf 

n 
m 
m 
m 


^9 


Percent. 
5H 

47 

5H 
40 
38* 
«J 

ffn 

S3 

AS 
40 


Is 


Cents. 
SS 
25 

n 
21 

n 

28 
2«. 

30 
25 

2» 


tt 


DoUan. 
0.75 
.» 
1. 41 

.m 

1.7^ 
1.75 
l.« 

.77 
l.» 

.fl9* 

.«r 

1.3f 
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^nm^ 


[C.  F.  Cnrtisst  M.  S.  R.,  and  James  W.  Wilson,  B.  A^r.,  Bnlletin  Ko.  85,  Iowa  Elxpertment  SlatioB^l 

This  work  is  a  continuation  of  the  exx)ernnent  discussed  in  Bnlletin 
No.  .13,  which  is  abstracted  above.     The  authors  saj: 

These  experiments  were  undertaken  to  determine  the  relative  economy  of  pro- 
ducing mntten  said  wool  compared  with  other  farm  products;  their  value  on  the 
market;  the  requirements  of  the  markets,  and  the  age  at  which  it  is  most  profita- 
ble to^feed  and  s«ll,  rather  than  point  out  breed  distinctions,  though  the  sev^ 
breeds  preswit  variations  that  have  considerable  interest. 


The  lambs  arrived  at  the  station  in  August,  when  the  preparatory 
period  of  feeding  was  begun  and  continued  to  September  16.  It  ww 
soon  discovered  that  many  of  the  lambs  were  seriously  affected  with 
stonnach  and  intestinal  worms^  and^  while  prompt  remedial  ni«ai««ure» 
were  taken,  this  fact  i)revented  better  results  from  the  expenoMst 


Digitized  by 


Google 


WFTEENTH   ANHUAL   EEPOKT. 


467 


The  test  covered  one  hundred  and  six  da}'^,  and  the  first  and  final 
weights  for  that  i>eriod  are  recorded  in  the  following  table: 

Firtfi  and  final  weights  and  the  total  gain  of  lambs  for  one  hundred  and  six  days. 


Breed. 


Weight 
Sept.  16. 

Weight 
Jan.  1. 

Total 
gain. 

Pounds. 

Pounds. 

Pounds. 

646 

l.dsa 

m 

789 

1,133 

844 

853 

1,240 

887 

826 

ijm 

965 

848 

1,288 

444 

772 

1,1« 

426 

767 

1,246 

479 

741 

1,156 

414 

595 

907 

812 

667 

1,600 

833 

7,508 

11,404 

3,901 

10  Southdown  lambs  . 

9  9irDpshire  tambe.. 

BOxford  lambe 

9  Soffolk  laml» 

9  Lincoln  lambs 

OLricesterlambs 

9  Cotswold  Iambs — 

9I>M«et  lambs 

SlCeaino  lambe 

10  Shropshire  ewes. . . 

Total 


The  bulletin  contains  a  tabular  statement  of  the  feeding  test  and 
also  gives  a  condensed  summary  of  the  complete  feeding  record  of  the 
first  experiment  for  the  purpose  of  comparison.  The  difference  in  the 
two  feeding  tests  are  not  marked.  The  difference  which  may  be 
noticed  in  a  summary  are  due  principally  to  other  causes — such  as 
the  health  of  the  lambs,  the  weather,  the  breeds,  poor  quality  of 
grain,  etc.  "The  relative  rank  of  the  breeds  in  the  comparison  and 
cost  of  gains  is  much  the  same  in  both  tests.  The  Cotswolds  again 
led,  with  the  Lincolns  and  Leicesters  closely  following.  The  general 
average  for  the  Southdowns  and  Shropshires  is  the  same,  and  their 
rank  is  next  to  the  long-wooled  breeds  for  economy  of  production, 
and  in  this  way  they  are  closely  followed  by  the  Dorsets,  and  they  in 
turn  by  the  Oxfords  and  Suffolks.  The  Merinos  have  quite  materially 
improved  their  feeding  record  in  the  second  experiment.  The  varia- 
tion is  doubtless  largely  due  to  the  fact  that  the  Rambouillets  are  a 
larger  and  more  growthy  sheep  than  the  other  Merinos  used  in  the 
first  experiment." 

The  cost  of  the  feed  per  hundredweight  in  this  experiment  is  given 
below: 

Cents  per  cwt. 

Bran 35 

Oats 35 

Shelled  corn 20 

Oil  meal - 90 

Hay 20 

Boots 5 

Cabbage 10 
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The  lambs  were  shipped  to  Chicago,  and  were  sold  in  about  twenty- 
four  hours  after  being  loaded  at  Ames.  The  following  table  shows 
the  weight  in  Chicago,  the  price,  and  the  per  cent  of  dressed  mutton: 

Weighty  price  per  hundredweight y  and  per  cent  of  dresaed  mutton. 


Breed. 


10  Southdown  lambs 

9  Shropshire  lambs. 

90xford  lambs 

9  Suffolk  lambs 

9  Lincoln  lambs 

9  Leicester  lambs . . . 

9  Cotswold  lambs . . . 

9  Dorset  lambs 

8  Merino  lambs 

10 Shropshire  ewes.. 


Weight, 


Pounds. 

960 

1,040 

1,140 

1,110 

1,200 

1,130 

1,140 

1,070 

830 

900 


Price 
percwt. 


DoUar*. 
6.75 
5.00 
5.40 
5.00 
6.25 
5.25 
5.25 
5.50 
5.00 
5.65 


Dressed 
mutton. 


Par  cent, 
55.26 
62.86 
5008 
52.68 
6L08 
6L87 
5L81 
64.U 
49.2T 
64.66 


The  average  percentage  of  dressed  mutton  for  all  breeds  was  52.29. 
The  average  in  the  previous  experiment  was  62.3.  This  difference  of 
10  per  cent  is  "attributed  to  the  facts  that  the  live  weights  were 
taken  when  the  lambs  were  in  full  fleece,  and  also  that  they  were 
younger  and  perhaps  hardly  so  fat  as  the  first  lot.  All  things  con- 
sidered, the  record  of  the  second  lot  is  better  than  the  first." 

The  wool, — The  returns  from  the  wool  in  this  experiment  are  some- 
what lighter  than  in  the  previous  one,  "owing  to  the  fact' that  the 
lambs  averaged  about  three  months  younger,  but  the  comparison 
between  the  breeds  is  quite  similar."  The  table  given  below  shows 
the  total  weight  of  the  wool,  average  weight  of  the  fleece,  and  the 
value  of  each  fleece : 

Weight  of  the  wool  and  value  per  fleece. 


Breed. 


10  Southdown  lambs. . 
9  Shroi)8hire  lambs. . 

9  Oxford  lambs 

96ulfolk  lambs 

9  Lincoln  lambs 

9  Leicester  lambs 

9  Cotswold  lambs 

9  Dorset  lambs , 

8  Rambonillet  lambs 


Total 
weight 
of  wool. 

of  fleece. 

PouncU. 

PoundM, 

45.0 

4.59 

70.6 

7.83 

72.3 

8.08 

46.8 

5.20 

98.9 

10.44 

80 

8.88 

87.9 

9.77 

63.7 

6.97 

62.8 

6.60 

Value 

per 

fleece. 


DoUan. 
a64 
1.10 
1.16 
.75 
1.56 
1.8S 
1.46 
.88 
.98 
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[a  p.  CJnrtius,  M.  8.  A., 


FEBDINa  RANGE  LAMBS. 

and  James  W.  Wilson,  B.  Agr.,  Bulletin  No.  35,  Iowa  Experiment 
Station.] 


It  is  recited  that  the  territory  west  of  the  one-hundredth  meridian, 
known  as  the  range,  is  becoming  the  great  breeding  ground  for  cattle 
and  sheep,  and  that  bordering  on  this  territory  are  seven  States  which 
produce  millions  of  bushels  of  oats  and  corn  and  an  abundance  of 
coarse  feed.  These  conditions,  supplemented  in  Iowa  by  the  short-^ 
ened  cattle  supply  and  the  loss  of  over  2,000,000  head  of  hogs  from 
hog  cholera,  led  the  Iowa  Station  to  endeavor  to  determine  what  oppor- 
tunities were  offered  for  a  profitable  market  in  feeding  some  of  the 
surplus  products  of  the  seven  States  to  range  lambs.  To  this  end 
252  head  were  purchased  in  New  Mexico  and  were  fed  most  of  the 
month  of  November  as  a  preliminary  period.  The  test,  which  cov- 
ered one  hundred  and  ten  days,  began  on  December  1.  At  this  time 
the  flock  was  divided  into  four  lots  of  63  head  each.  The  following 
table  shows  the  feeding  in  detail : 

Character  and  cost  of  feed  for  lanibsfor  one  hundred  and  ten  days. 


Lot 

Character  of  lambs. 

Oats. 

Com. 

Bran. 

Oil  meal. 

Hay. 

T 

03  shorn  Merinos 

Pounds. 
8,786 
2.818 
2,818 
2,728 

Pounds. 
8,135 
8,168 
8,168 
8,069 

Pounds. 
514 
518 
518 
533 

Pounds. 
824 
327 
827 
817 

Pounds. 
743 
743 
743 
743 

Pounds. 
14,360 

TT 

63  coarse  wool 

14.360 

TTT 

63 Down  cross  .-.. ..... 

14,360 

TV 

63nnshom  Merinos 

14,360 

Total 

11,139 

12,540 

2,088 

1,295 

2,972 

67,440 

Lot. 

Character  of  lambs. 

Total 
gains. 

Average 
daily 

Dry  mat- 

Dry  mat- 
ter for  1 
pound 
of  gain. 

Total 

cost  of 

feed. 

1  pound 
of  gain. 

T 

63  shorn  Merinos 

Pounds. 
1,846 
1,784 
1,822 
1,740 

Pounds. 
.266 
.267 
.263 
.251 

Pounds. 
18,353 
18,314 
18,314 
18,153 

Pounds. 
9.88 
10.26 
10.05 
10.43 

DoUars. 
49.83 
50.04 
50.04 
49.60 

Cents. 
2.7 

TT 

63  coarse  wool 

2.8 

TTT 

GSDowncross     

2.74 

IV 

63  unshorn  Merinos  .  „ .  r  - 

2.84 

Total 

7,198 

.250 

73,034 

10.15 

199.41 

2.77 

The  figures  show  that  it  required  more  feed  (dry  matter)  to  produce 
a  pound  of  gain  with  these  range  lambs  than  with  the  pure-bred 
lambs  employed  in  other  experiments.  This  is  due  to  the  fact  that 
the  range  lambs  ate  more  greedily  of  hay  than  the  pure-bred  lambs, 
and  ate  "quite  sparingly  of  grain  until  they  had  been  on  feed  for 
several  months." 
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The  following  is  the  record  of  the  weights  and  gains  for  each  lot 
during  the  one  hundred  and  ten  days  they  were  on  feed: 

Weights  and  gains  for  one  hundred  and  ten  days. 


Lot. 


Cbaracter  of  Iambs. 


Weight. 


Total 
Mar.l. 


Average 
MarT. 


Weight. 


Total 
Mar.l. 


•  I 

n 
m 

IV 


03  shorn  Merinos. . . 

68  coarse  wool 

e^Downcrom 

68  unshorn  Merinos. 

Total 


Pounds. 
2,960 
3,380 
3,380 
3,3«0 


Pounds. 
46.9 

S2.8 
53.8 
53 


13,010 


Pounds, 
4,796 
5,114 
5,2U 
5,060 


Pounds. 
T6.I 
81.1 
88.7 
80.6 


51.6 


20,2QS 


80.1 


Pounds. 

28.3 

2&9 
27.6 


28.6 


At  the  conclusion  of  the  feeding  test  the  lambe  were  8hipj)ed  to 
Chicago,  and  sold  on  the  market  March  23.  The  price  obtained  and 
percentage  of  dressed  mutton  were  as  follows: 

Selling  2)rice  and  pei'  cent  of  dressed  mutton. 


Lot. 

Character  of  lambs. 

Selling 
price. 

Dressed 

I 

Htiom  Merrnn«» ., 

DoilOTS. 

4.75 
6.1& 
5.25 
5. 00 

Percent. 
55.9 

n 
ni 

Long  wools ^ «- 

Down  cross _ 

515 

IV 

Unshorn  Merinos .-. .-..--. -... . . ...... 

5S.8 

These  cost  the  station,  delivered  and  ready  to  go  into  the  experi- 
ment December  1,  about  $3.80  per  hundredweight.  The  net  profit  for 
Lot  I  waa  $26.59;  Lot  II,  $47.53;  Lot  III,  $55.76;  Lot  IV,  $44.09;  total, 
$173.07.  To  the  total  should  be  added  $1.90,  which  was  deducted  on 
account  of  showing  effect  of  scab.  The  prices  per  hundredweight 
paid  for  feed  were:  Bran,  35  cents;  oats,  35;  shelled  corn,  20;  oil 
meal,  90;  hay,  20;  roots,  5.  "The  above  prices  are  equivalent  to  11.2 
cents  per  bushel  for  the  com  and  oats.  If  to  these  prices  be  added 
the  net  profit  in  handling  this  lot  of  lambs,  after  deducting  the 
expense  of  feeding,  interest  on  investment,  and  taxes,  the  returns 
realized  for  the  gain  would  be  equivalent  to  fully  100  per  cent  better 
than  the  prevailing  market  value,  aside  from  the  advantage  of  afford- 
ing a  home  market  for  the  unfinished  products  of  the  farm.  While 
these  lambs  are  not  of  the  class  that  farmers  could  afford  to  raise  on 
high-priced  lands,  they  can  nevertheless  be  fed  at  a  good  profit 
under  conditions  similar  to  those  reported  in  this  bulletin." 
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feedhtg  for  motton  in  soxtth  Dakota. 

[E.  C.  Chikott  and  E.  A.  Burnett,  B.  S.,  Bulletin  No.  55,  South  Dakota  Expcriaaent  Station.] 

South  Dakota  is  naturally  well  adapted  for  sheep  husbandry.  The 
abundance  of  native  grasses  and  rich  pastures,  with  the  additional 
advantage  of  location  in  the  zone  of  cheap  food  supply,  should  make 
sheep  husbandry  a  business  of  great  importance.  The  great  grain 
fields  lie  within  easy  reach  of  the  immense  ranges,  where  sheep  may 
be  produced  in  almost  unlimited  numbers  and  at  much  less  cost, 
evidently,  than  upon  the  farms  of  the  East. 

The  Division  of  Statistics  of  this  Department  gives  the  number  of 
sheep  in  South  Dakota  on  January  1, 1897,  as  336,250.  It  is  said  that 
this  number  of  sheep  could  easily  be  suppol'ted  in  a  single  county 
of  the  State,  and  that  the  grass  which  now  annually  goes  to  waste 
upon  unoccupied  lands  would  support  enough  sheep  to  consume 
all  the  coarse  grains  and  fodder  produced  on  the  farms.  Another 
phase  of  the  situation  is  that  "hundreds  of  thousands  of  bushels  of 
grain  are  annually  sold  at  a  price  that  entails  an  actual  loss  to  the 
producer." 

It  is  the  desire  of  Messrs.  Chilcott  and  Burnett  that  the  sheep  men 
of  South  Dakota  shall  not  only  produce  sheep  enough  to  consume  all 
the  grass  now  going  to  waste,  but  to  **  feed  to  a  finish"  on  those  fod- 
ders and  grains  of  the  farms  which  are  now  produced  and  disposed 
of  without  profit.  In  order  to  bring  about  this  condition  of  things, 
a  series  of  experiments  was  begun. 

The  object  of  the  experiment  in  hand  was  to  determine  the  relative 
value  of  different  food  stuffs  raised  upon  the  farm  in  making  up  a 
ration  for  fattening  sheep.  A  "balanced  ration,"  in  which  the  dif- 
ferent elements  of  the  food  are  supposed  to  be  combined  so  as  to 
produce  the  most  economical  results,  was  selected  as  the  standard  of 
comparison. 

Fortj^-five  lambs  of  oiniinary  quality  were  purchased,  and  from 
September  30  to  November  28  were  being  prepared  for  the  experiment 
uj)on  an  alfalfa  field.  In  addition  they  received  daily  a  small  quan- 
tity of  oats  and  barley.  During  this  period  of  eight  weeks  the  total 
gain  was  508  pounds,  or  over  11  pounds  per  head.  This  was  made 
at  less  cost  than  the  gain  on  the  rations  after  the  experiment  was 
begun. 

The  lambs  were  divided  into  five  lot«  of  9  head  each.  They  were 
fed  all  the  miUet  hay  they  would  eat,  and  were  confined  in  sheds  with 
small  yards  for  exercise  on  pleasant  days.  They  were  watered  once 
a  day  and  weighed  once  a  week  after  feeding,  but  before  watering. 
Herewith  is  the  ration  fed  to  the  lambs  of  each  lot,  showing  the  total 
amount,  the  cost,  and  the  nutritive  ratio. 
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Average  daily  ration  for  one  lamb. 

Lot  1 :  Ponnds. 

Com 0.359 

Oats .359 

Shorts .359 

Oil  meal .359 

Hay .875 

Total  air-dry  matter 2. 21 1 

Nutritive  ratio 1:5.2 

Total  daily  cost  for  one  lamb 0. 835  cent. 

Lot2: 

Ck)m 0.717 

Oats .717 

Hay - .851 

Total  air-dry  matter 2.385 

Nutritive  ratio 1:8.6 

Total  daily  cost  for  one  lamb 0. 652  cent. 

Lot  3: 

Oats 0.718 

Wheat .718 

Hay .862 

Total  air-dry  matter 2.298 

Nutritive  ratio 1:8.3 

Total  daily  cost  for  one  lamb 1 .  044  cents. 

Lot  4: 

Oats 0.718 

Barley .718 

Hay .865 

Total  air-dry  matter 2.301 

Nutritive  ratio 1:7.8 

Total  daily  cost  for  one  lamb 0. 578  cent. 

Lots: 

Wheat 0.718 

Barley : .718 

Hay .897 

Total  air-dry  matter 2.333 

Nutritive  ratio 1:7 

Total  daily  cost  for  one  lamb 0.96  cent. 

Summary  of  results  of  lamb  feeding  experiments. 


Millet  hay pounds. 

Prairie  hay do... 

Total  hay do... 

Com do... 

Oats do... 

Wheat do... 

Barley :...do... 

Shorts do... 

Oil  meal do... 

Total  grain do... 

Weights at  beginning do... 

Weights  at  ending do... 

Gain do... 

Total  dry  matter do... 

Dry  matter  for  1  ponnd  of  grain do... 

Total  cost  of  feed 

Cost  of  grain  per  iK>und cents. 

Nutritiye  ratio 


Lotl. 


879 
496 


875 


Lot  2. 


376 
475 


851 


369 
359 


717 
717 


359 
350 


1.4.% 


587 
818 


231 


2,081 

9 

$8.35 

3.6 

1:5.2 


1.434 


827 


225 


2,057 
9.14 

$6.52 
2.45 

1:8.6 


Lota 


384 
478 


802 


Lot  4. 


382 

483 


865 


718 
718 


1,436 


000 
795 


195 


2,068 

10.6 

$10.44 

5.35 

1:8.3 


718 


718 


1.436 


670 
776 


206 


2,071 

10 

$5.78 

.28 

1:7.8 


Lots. 


an 

607 

~a»7 


1,4» 
"'688 

Two 

9.67 

$0.60 

4.41 

1:7 
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Delphinium  menziesii. 
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Delphinium  scopulorum. 
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On  January  IG  one  lamb  of  Lot  3  died.  To  equalize  this  loss  one 
lamb  was  withdrawn  from  each  of  the  other  four  lots,  so  that  there 
were  nine  lambs  in  each  lot  seven-seventeenths  of  the  time  only. 
This  circumstance  should  be  taken  into  consideration  in  making 
deductions  from  the  summary  of  results. 

Three  cents  per  pound  was  the  purchase  price  of  these  lambs  and 
the  selling  price  was  placed  at  4  cents,  which  was  low  for  the  quality 
of  the  lambs.     A  carload  would  have  commanded  at  least  4i  cents. 

The  profits  on  the  investment,  the  finished  mutton  being  reckoned 
at  4  cents  "per  pound,  was  as  follows: 

Lotl $6.65 

Lot  2 -. 8.50 

Lots. - 8.86 

Lot  4 8.17 

Lot  5 - 4.91 

In  considering  the  value  of  the  rations  the  experimenters  concluded 
that  all  are  favorable  to  good  gains,  but  all  are  not  equally  favorable 
to  profits.  The  rations  yielding  the  highest  profits  were  those  fed  to 
Lot  2,  which  produced  gains  at  2.45  cents  per  pound,  and  Lot  3,  which 
produced  gains  at  2.8  cents  per  pound.  **In  studying  the  tables  we 
find  that  the  largest  gains  are  not  necessarily  the  cheapest,  nor  the 
smallest  gains  necessarily  the  most  expensive."  It  was  also  found 
that  the  best  and  cheapest  gains  were  made  in  feeding  a  sheep  as 
nearly  as  possible  to  its  full  capacity.  Overfeeding  was  always 
attended  by  loss.  The  heaviest  feeding  should  be  done  during  the 
last  four  or  six  weeks  of  the  feeding  period.  Corn  and  oats,  those 
grains  most  easily  produced  in  South  Dakota,  gave  the  cheapest 
gains,  namely,  2.45  cents  per  pound.  ^ 


LARKSPUR  POISONING-  OF  SHEEP. 

[E.  V.  Wilcox,  Ph.  D.,  Bulletin  No.  15,  Montana  Experiment  Station.] 

Ui)on  the  large  western  ranges,  where  sheep  are  almost  entirely 
dependent  upon  indigenous  plants  for  subsistence,  serious  losses  from 
poisoning  have  been  complained  of  for  the  last  thirty  years.  The 
losses  are  most  serious  in  the  springtime,  Avhen  the  animals  are 
tempted  to  eat  any  green  weed  which  starts  before  the  grass  grows. 
It  is  generally  conceded  in  Montana  that  the  losses  from  plant  poison- 
ing exceed  those  from  all  other  causes  combined.  The  most  exten- 
sive losses*  occur  in  May  and  June,  but  frequently  occur  at  other 
seasons,  and  sometimes  as  late  as  November. 

The  investigations  conducted  by  Dr.  Wilcox,  with  the  assistance  of 
Dr.  Traphagen,  chemist  of  the  Montana  Station,  have  been  produc- 
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tive  of  some  interesting  facts.     The  first  ranch  visited  was  that  of  a 
Dr.  Tudor,  whose  statement  about  his  sheep  is  as  follows: 

On  April  30  a  band  of  about  2,000  yearling  lambs  were  moved  from  the  place 
where  they  had  been  grazing  to  a  new  locality  abont  2  miles  distant.  Several 
of  the  sheep  were  taken  sick  almost  immediately  npon  arriving  at  the  new  feed- 
ing gronnds.  Three  died  within  two  hours  after  their  arrival,  and  the  nnmberof 
deaths  during  the  whole  day  was  10.  On  the  following  day  13  more  died  and 
abont  500  to  600  showed  signs  of  sickness.  The  band  was  then  moved  away 
from  this  locality  and  diuing  the  next  day,  May  2,  the  greatest  mortality  occurred, 
the  number  of  deaths  being  over  50.  Twenty-five  died  May  3,  1  on  May  4,  2  on 
May  5,  and  1  on  May  6. 

An  examination  of  one  of  the  sheej)  immediately  after  death  dis- 
closed no  unusual  conditions  in  most  respects;  but  the  lungs  were 
extremely  heavy,  congested,  and  full  of  blood,  and  this  blood  was 
dark,  showing  that  it  had  not  been  thoroughly  aerated.  ''The  only 
natural  conclusion  from  the  postmortem  was  that  the  animal  had  died 
from  asphyxia,  or  oxygen  starvation,  as  the  result  of  some  sedative 
poison,  a  poison  which  had  paralyzed  the  respiratory  centers  of  the 
nervous  system  and  had  prevented  the  proper  action  of  the  lungs  in 
the  purification  of  the  blood."  In  several  subsequent  postmortems 
the  conditions  were  the  same. 

In  the  stomach  contents  were  found  the  stems,  leaves,  and  roots  ol 
a  species  of  larkspur  {Delphinium  menziesH)^  These  were  present  in 
considerable  quantities,  and  in  some  cases  the  leaves  were  so  nearly 
complete  that  identification  of  the  plant  was  easy.  Further  work 
showed  that  this  plant  was  plentiful  on  the  range  and  that  it  had  a 
peculiar  and  definite  distribution.  It  was  not  found  on  the  higher 
ground,  but  was  strictly  confined  to  the  ravines,  or  coulees.  Along 
these  small  streams  it  grew  in  considerable  abundance. 

A  second  severe  case  of  poisoning  of  a  herd  of  sheep  occurred  two 
weeks  later  than  the  one  on  Dr.  Tudor's  ranch.  This  time  1,900 
became  sick  and  150  died.  An  investigation  of  the  matter  showed 
conclusively  that  the  larkspur  Avas  again  the  cause  of  the  trouble. 
Dr.  Wilcox's  investigations  and  conclusions  are  summed  up  in  this 
bulletin  in  a  clear  and  concise  manner  and  are  given  beloAv: 

Symptoms. — The  symptoms  shown  by  the  sheep  poisoned  by  larkspur  have  a 
general  resemblance  to  those  of  aconite  poisoning,  but  are  sometimes  different  in 
several  i)articulars.  The  first  signs  of  the  poisoning  are  a  slight  general  stiffness 
and  a  straddling  gait,  especially  of  the  hind  legs.  The  stiffness  becomes  more 
and  more  pronounced  until  walking  is  quite  difficult  and  evidently  painful.  Soon 
there  are  manifested  various  involuntary  twitchings  of  the  muscles  of  the  legs 
and  sides  of  the  body.  There  is  a  loss  of  control  or  coordination  of  the  muscles. 
There  is  ordinarily  no  increase  in  the  quantity  of  the  saliva,  no  dribbling  of  saliva 

'  In  connection  with  this  article  it  will  be  interesting  to  read  Prof.  S.  B.  Nelson^ 
remarks  on  an  experiment  in  feeding  Delphinium  menziesii  to  sheep^  on  page.  421. 

Note.— The  plates  herewith  are  from  specimens  in  the  United  States  National 
Herbarium.  Dr.  Wilcox  kindly  sent  seeds  of  both  species  to  the  D^tartment  for 
the  purpose  of  growing  specimens,  but  they  failed  to  germinate. 
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from  ti^  iiK>t[th,  no  champing  of  the  jaws  or  attempts  at  swallowing.  The  sheep 
Bsnif est  none  of  the  mental  disturbances  frequently  seen  in  cases  of  poisoning 
from  other  sources,  as  for  example  loco-weed  and  lupine.  There  is  no  impair- 
laeat  oi  the  special  senses.  The  sheep  seem  to  hear  and  see  as  well  and  as  cor- 
rectly as  under  normal  oonditicais  of  health. 

No  indications  of  any  disturbances  of  the  digestive  functions  are  to  be  seen. 
The  appetite  remains  good,  and  the  sheep  eat  up  to  the  very  last.  They  were 
obseryed  eating  industriously  during  the  intervals  between  the  attacks  oi  spasms 
which  they  have  during  the  last  stages. 

At  first  the  freqrrcncy  of  the  pulse  and  of  the  respiratory  movements  is  lessened 
and  the  temperature  is  lowered.  The  pulse  remains  very  weak,  but  in  the  later 
stages  becomes  very  rapid,  in  some  cases  ISO  per  minute.  Toward  the  last  also 
the  respdration  is  very  ^laUow  and  rapid.  During  the  final  convulsions  the  res- 
piration is  sometimes  120  per  minute,  but  so  shallow  that  the  air  is  simply  pumped 
up  and  down  the  windpipe.  The  air  in  the  lungs  is  therefore  not  renewed  and 
the  animal  dies  by  asphyxia  or  suffocation. 

So  long  as  the  sheep  can  stand  on  his  feet,  or  walk,  he  keeps  up  with  the  herd 
as  nearly  as  possible.  The  exercise,  however,  excites  him,  makes  his  respiration 
more  re^nd,  and  he  has  frequently  to  lie  down  for  a  moment  and  then  get  up  and 
hobble  along  after  the  herd.  The  worst  cases  can  thus  easily  be  detected,  since 
tfiey  s^:^ggle  behind  the  rest  of  the  herd. 

The  later  stages  of  the  poisoning  follow  rather  rapidly.  The  involuntary  move- 
ments bec<mie  more  frequent  and  more  severe.  All  four  legs  tremble  and 
shake  violently.  In  fact,  all  the  muscles  of  the  body  contract  spasmodically  until 
the  animal  totters  over  on  his  side  and.  dies  in  the  most  violent  spasms. 

These  symptoms,  which  were  very  constant  in  the  several  hundred  sheep 
affected  with  the  poison,  made  it  evident  that  the  larkspur  had  the  effect  of 
arresting  the  heart's  action  and  respiration  and  of  paralyzing  the  spinal  cord. 
Stimulants  were  therefore  necessary. 

Treatment. — The  herder  had  tried  bleeding  the  sheep,  but,  of  course,  with  no 
sQOcess.  With  an  steady  lowered  temperature,  bleeding  would  still  further 
reduce  the  temperature  and  weaken  the  animal.  Bleeding  may  give  relief  in 
some  cases  of  poisoning,  but  not  where  larkspur  is  the  plant  concerned.  Lard 
also  has  been  given  internally,  and  no  noticeable  effect  was  produced  by  it.  Lard 
is  especially  useful  where  there  is  bloating,  but  in  larkspur  poisoning  there  is  no 
bloating. 

Where  the  sheep  had  eaten  but  a  smaU  quantity  of  larkspur  and  were  noticed 
soon  afterwards,  the  administration  of  ammonia  or  alcohol  was  found  to  give  good 
result^.  One-half  cupful  of  alcohol  in  water  or  one  teaspoonf ul  of  ammonia  in  a 
cup  of  water  was  given  as  a  dose.  We  tried  also  in  the  earlier  stages  "XXX" 
liniment  internally  in  doses  of  a  teaspoonf  ul.  It  seemed  not  to  have  much  value 
for  this  {mrpose. 

In  the  later  stages  neither  alcohol  nor  anunouia  nor  "XXX''  liniment,  when 
given  internally,  appeared  to  have  the  slightest  effect.  In  fact,  during  the  last 
violent  stages  the  giving  of  any  medicine  by  way  of  the  mouth  seemed  useless 
and  even  dangerous,  for  the  sheep  were  unable  to  swallow,  and  choked  to  death. 
During  the  first  stages  tluree  drams  of  ether  given  by  the  mouth  had  a  good  effect, 
and  in  the  later  stages  one-half  dram  of  ether  given  hypodermically  stimulated 
the  heart's  action  and  respiration.    Squibb's  ether  was  used  in  both  methods. 

The  most  effective  remedy  which  was  tried,  however,  was  a  hypodermic  injec- 
tion of  atropine  sulphate.  A  solution  was  prepared  in  camphor  water  in  the 
pri(^K>rtion  of  four  grains  of  atropine  to  one  fluid  ounce  of  camphor  water.  Sev- 
eral sheep  were  treated  by  this  method,  and  all  but  one  so  treated  recovered. 
Doses  of  three  different  sixes  were  administered — one-third,  one-fourth,  and  one- 
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sixth  of  a  grain  of  atropine  sulphate.  This  was  in  solution  in  camphor  water,  as 
just  described,  so  that  in  order  to  give  the  atropine  in  the  quantities  mentioned  it 
was  necessary  to  use  40,  80,  and  20  minims,  respectiyely,  of  the  solution. 

Atropine  as  a  direct  stimulant  of  the  heart's  action  and  respiration  is  perhaps 
the  most  powerful  drug  known  to  medical  science.  When  used  hypodermically 
its  effects  are  much  more  immediate  than  when  taken  into  the  stomach,  and  con- 
sequently the  doses  should  be  smaller.  One-third  of  a  grain  is  a  large  dose  for  an 
animal  of  the  size  of  a  sheep.  In  fact,  one-twentieth  of  a  grain  is  quite  sufficient 
in  the  earlier  stages  of  the  x)oi8oning ;  but  the  sheep  to  which  these  large  doses 
were  given  were  in  the  very  agonies  of  death.  Nothing  could  be  given  them  by 
the  mouth  for  the  simple  reason  that  the  sheep  could  not  swallow.  They  were 
lying  on  their  sides  and  their  whole  bodies  were  in  8i)asms.  The  respiratory 
movements  were  extremely  rapid,  but  so  weak  and  shallow  that  the  sheep  were 
getting  no  pure  air  into  the  lungs. 

The  atropine  solution  was  injected  under  the  skin  in  the  region  of  the  shoulder. 
The  effect  of  the  atropine  was  shown  almost  immediately.  The  pulse  at  once 
became  stronger,  the  animal  drew  a  few  deep  breaths  and  then  b^^an  to  pant 
noisily.  One  minute  after  the  atropine  was  administered  the  sheep  was  lifted 
upon  his  feet,  when  he  at  once  ran  away  panting  loudly.  The  breathing  soon 
became  easier,  the  involuntary  muscular  movements  ceased,  and  within  five  min- 
utes* time  the  sheep  was  lying  down  in  a  natural  position  and  was  almost  as  qniet 
as  in  health. 

All  sheep,  with  one  exception,  which  received  this  treatment  reacted  in  the 
same  way  and  recovered.  This  one  exception  was  an  interesting  case.  The 
sheep  had  already  passed  through  its  last  violent  spasm,  breathing  had  nearly 
ceased,  and  the  pulse  was  so  weak  as  to  be  almost  imperceptible.  Atropine  (one- 
third  g^ain)  was  given  as  in  the  other  cases.  The  patient  began  to  breathe  deeply 
and  loudly.  When  placed  upon  his  feet  he  ran  several  rods  and  fell  again.  The 
pulse  and  breathing  soon  became  very  irregular  and  intermittent  and  at  last 
breathing  actually  ceased.  About  one  teaspoonful  of  ammonia  was  at  once 
dashed  into  each  nostril  and  the  sheep  was  vigorously  shaken.  The  fumes  of  the 
ammonia  reached  the  lungs  and  caused  the  sheep  to  gasp.  Breathing  was 
restored.  The  sheep  got  up  and  walked  away  to  a  distance  of  100  yards.  After 
a  few  minutes  his  breathing  seemed  to  be  growing  weaker  and  we  attempted  to 
give  him  ammonia  in  water  by  the  mouth.  He  could  not  swallow,  however,  and 
as  a  consequence  strangled  and  died. 

In  this  particular  sheep  the  inability  to  swallow  may  have  been  in  part  the 
effect  of  the  atropine.  In  large  doses  atiropine  paralyzes  the  muscles  of  the  gul- 
let ;  but  sheep  which  had  not  been  given  atropine  had  a  similar  difficulty  in 
swallowing. 

In  our  exi)erlence  we  found  atropine  to  be  the  most  prompt  and  satisfactory 
remedy,  and  we  would  therefore  recommend  the  use  of  this  drug  whenever  it  can 
be  had  conveniently.  Great  precaution  should  be  exercised  in  its  use,  since  it  is 
a  powerful  medicme.  One  should  always  know  exactly  how  much  he  is  adminis- 
tering. It  is  only  in  small  doses  that  atropine  has  the  desired  stimulating  effect 
In  large  doses  it  has  the  opposite  effect.  We  would  recommend  giving  one-sixth 
to  one-fourth  grain  in  the  later  convulsive  stages  and  in  the  earlier  stages  or  in 
mild  cases  one-twentieth  to  one-fifteenth  of  a  grain.  These  doses  are  for  sheep. 
For  cattle  we  would  use  four  or  five  times  as  much,  about  one  greaii  of  atro- 
pine, depending  somewhat  on  the  size  of  the  animal  and  the  severity  of  the  poi- 
soning. 

In  the  later  convulsive  stages  ammonia  fumes  in  the  nostrils  act  promptly  and 
powerfully.  Breathing  is  stimulated  and  deepened.  If  given  soon  after  the 
sheep  have  eaten  the  larkspur  ammonia  and  alcohol  are  useful  stimulants.   They 
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may  be  given  together  in  water.  Ether^  in  small  doses  (2  to  3  drams  in  water) 
has  also  a  beneficial  effect.  It  is  well  to  remember  that  alcohol,  ammonia,  ether, 
as  well  as  atropine  stimulate  the  heart's  action  and  respiration  only  when  given 
in  moderate  doses.  In  large  doses  they  all  have  the  opposite  effect  or  act  as 
paralyzers  and  depressants. 

Care  in  the  management  of  sheep  after  they  are  poisoned  is  quite  as  important 
as  the  giving  of  medicines.  Sheep  poisoned  with  larkspur  should  be  kept  as  quiet 
as  possible.  A  trifling  fright  or  excitement  may  throw  them  into'  spasms,  and 
thus  result  fatally.  From  the  very  first  the  poisoned  sheep  have  considerable 
difficulty  in  keeping  up  with  the  rest  of  the  herd.  They  have  a  stiff  and  trem- 
bling gait.  It  becomes  necessary  for  them  frequently  to  stop  for  a  moment  to 
rest.  In  this  way  they  repeatedly  fall  behind  the  herd  and  then  run  to  overtake 
it  again.  Thus  their  excitement  is  constantly  increased  until  they  fall  down  in 
spasms. 

As  soon  as  the  stiffness  and  straddling  gait,  which  are  the  first  symptoms  of 
larkspur  x)oisoning,  are  noticed,  one  or  the  other  of  two  methods  of  procedure 
should  be  adopted.  Either  the  whole  band  of  sheep  should  be  herded  closely  and 
prevented  from  moving  as  fast  as  it  usually  moves,  or,  which  is  perhax)S  still 
better,  the  x>oisoned  sheep  should  be  separated  from  the  others  and  kept  as  quiet 
as  may  be. 

'  From  observation  of  the  action  of  sheep  under  the  influence  of  larkspur  poison- 
ing, nothing  could  be  more  apparent  than  the  advisability  of  keeping  the  sheep 
as  quiet  as  possible.  About  5  o'clock  in  the  afternoon  the  herder  began  to  urge 
the  sheep  along  toward  the  corral.  Many  of  the  sheep  stiU  showed  some  stiffness 
in  the  hind  legs.  It  was  five  days  after  the  poisoning  had  occurred  and  it  looked 
as  if  all  the  sheep  which  were  to  die  from  the  effects  of  the  larkspur  had  died. 
The  herder  made  the  band  move  a  trifle  faster  than  usual  for  about  one-half  hour. 
Many  of  them  rapidly  became  worse  during  that  short  time,  and  some  of  them 
had  to  be  taken  into  a  wagon  and  hauled  to  the  corral.  "When  we  reached  the 
corral  they  were  in  their  last  spasms,  and  could  not  get  upon  their  feet  until 
treated  with  atropine,  as  described  above. 

Not  only  is  too  much  exercise  dangerous,  but  any  fright  is  apt  to  prove  fatal. 
The  heart's  action  is  so  weakened  by  the  larkspur  that  at  any  sudden  fright  the 
heart  stops  beating  altogether,  and  the  sheep  dies  without  a  struggle.  These 
observations  should  indicate  to  any  stock  raiser  the  care  which  is  necessary  in  a 
case  of  larkspur  poisoning. 

There  can  be  no  doubt  that  even  in  serious  poisoning  not  all  of  the  sheep  which 
have  eaten  larkspur  die.  The  mortality  is  increased  by  driving  the  sheep  too 
rapidly  or  by  worrying  them  with  dogs  or  otherwise.  Careful  management 
will  bring  a  large  projwrtion  safely  to  recovery,  and  will  prevent  the  development 
of  the  worst  symptoms  in  sheep  which  have  not  eaten  any  large  quantity  of  the 
larkspur. 

In  larkspur  poisoning,  as  in  other  cases,  prevention  is  better  than  cure,  and  in 
order  to  keep  the  sheep  from  being  poisoned  it  is  necessary  for  the  herder  to  know 
larkspur  at  sight  in  aU  its  stages.  He  should  be  able  to  recognize  the  first  leaves 
which  come  up  in  the  spring  as  well  as  the  complete  plant  in  bloom. 

Description  of  the  plants, — ^In  Montana,  so  far  as  we  are  aware,  there  are  but 
two  species  of  larkspur  which  are  common.  Larkspur  belongs  to  the  genus  of 
plants  known  as  Delphinium,  and  botanists  distinguish  the  two  species  by  the 
names  Delphinium  m^enziesii  DC.,  and  Delphinium  glaucum  Nuttall.  Larkspur 
belongs  to  the  Crowfoot  family,  which  includes  such  well-known  plants  as 
clematis,  buttercup,  anemone,  columbine,  and  aconite.  Most  of  the  plants  of 
this  family  have  an  acrid  juice,  and  at  least  the  larkspur  and  aconite  possess 
poisonous  principles  or  alkaloids. 
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Tbe  following  deflnitionfl  will,  we  hope,  ser?e  to  enable  anyone  to  identify  tiie 
two  species  of  larkspur  which  we  know  to  be  common  in  the  State. 

Delphinium  menzieMi  is  the  smaller  of  the  two  species.  It  ordinarily  attains  a 
height  of  from  6  to  18  inches.  The  plant  is  smooth  at  its  base,  but  is  nsaaUy 
hairy  above  and  upon  the  flowers.  The  leaves  are  five^parted  in  a  palmate  man- 
ner, and  the  parts  are  again  cleft  two  or  three  times.  The  ultimate  divia^^is  of 
the  leaf  are  rather  narrow.  The  flowers  are  <^  a  rich  pnrple  cok>r  or  daik  bine, 
about  1  inch  across  when  fully  expanded.  Each  flower  has  a  backward  projecting 
spnr  abont  1  inch  in  length.  The  outer  row  of  flower  parts  are  five  in  number, 
and  the  upjier  one  is  pndonged  backward  into  the  jnst-mentioned  q[mr.  The 
inner  row  of  floral  parts  or  petals  are  foor  in  number,  arranged  in  two  pairs. 
The  upi>er  pair  is  light  blue,  with  darker  streaks.  All  four  petals  are  somll  as 
compcu:^  with  the  outer  row  of  floral  parts. 

Perhaps  the  only  plant  whose  leaves  resemble  those  of  the  larkspur,  and  which 
is  in  a  condition  to  be  mistaken  for  larkspur  in  the  early  spring,  is  lupine.  Its 
leaves  shoot  up  in  clusters  much  in  the  same  way  as  do  those  of  larkspur,  but  the 
leaf  of  the  lupine  is  divided  into  seven  to  ^ven  simple  unbranched  parts. 

This  species  of  larkspur  is  pretty  generally  distributed  over  the  State.    We 
have  seen  specim^is  from  the  following  counties :  Flathead,  Teton,  Missoala, 
BavalH,  Deerlodge,  Lewis  and  Clarke,  Jefferson,  Madison,  G-allatin,  Meagher, 
Park,  Sweetgrass,  Yellowstcme,  and  Carbon.    It  occurs  at  all  elevations.    We  ' 
have  found  it  from  the  lowest  valley  up  to  a  height  ol  10,500  feet. 

The  other  common  ^^ecies  of  larkspur  in  Montana  is  known  to  botanists  as 
Ddpkinium  glaucum  NuttalL  In  some  localities  cattle  raisers  call  it  "  aconite.' 
But  the  pure  aconite,  so  far  as  our  observation  e^Etends,  is  found  only  hi^  op  in 
Gallatin  County  in  the  vicinity  (^  the  park,  and  inside  of  the  park.  We  received 
specimens  of  supposed  aconite  from  Big  Timber,  but  they  proved  to  bei>elp&uiru» 
glaucum.  This  species  of  larkspur  often  reaches  a  height  of  6  feet.  The  ordinary 
specimens  are  from  3  to  5  feet  high.  The  stem,  is  leafy  and  considerably  branched. 
The  leaves  are  nearly  circular  in  outline,  but  are  pahnately  divided  into  three  to 
five  divisions,  which  are  wedge-shaped.  The  primary  divisions  are  two  to  three 
times  cleft,  and  finally  these  secondary  divisions  are  themselves  deeply  toothed. 
The  uppermost  leaves  are  much  smaller  with  narrower  divisions.  The  floweis 
are  built  on  exactly  the  same  plan  as  are  those  of  the  other  species  of  larkspnr* 
They  are  much  smaller  and  usually  of  a  lighter  color.  The  coIcn:  varies  from 
dark  blue  to  almost  white,  but  is  usually  light  blue.  The  flowers  are  more 
crowded  in  a  close,  compact  raceme,  and  the  flowering  pedicels  are  short.  The 
I)ods,  when  ripe,  are  nearly  erect  and  are  hairy,  as  are  also  all  other  parts  of  the 
plant. 

We  have  found  this  plant  distributed  from  the  lower  altitudes  up  to  a  height  of 
9,000  ieeU  It  has  a  range  similar  to  that  of  the  smalls  species,  and  is  usually 
very  abundant  in  the  localities  where  it  occurs. 

Besides  the  two  species  already  mentioned  we  should  perhaps  refer  to  two  other 
species  of  larkspur  found  in  Montana.  Dr.  P.  A.  Bydberg,  of  Columbia  Univer- 
sity, informs  me  that  he  has  collected  specimens  of  Ddpkinium  9copulorum  Gray 
at  Lima  and  on  Electric  Peak.  This  species  differs  from  D.  glatieuM  in  its  more 
finely  divided  leaves,  its  smaller  size,  and  brighter  green  colors.  It  is  too  rare  in 
the  State  to  be  of  much  economic  importance. 

Nuttall  has  described  a  species  under  the  name  of  bicolor.  In  practice,  how- 
ever, it  is  about  impossible  to  distinguish  it  from  D.  menziesiiy  and  I  beheve  that 
these  two  supposed  species  belong  together  as  one  species. 

It  will  be  unnecessary  for  me  to  give  a  description  of  aconite  since  it  has  not 
been  found  in  Montana,  so  far  as  my  knowledge  goes,  except  near  the  edge  of  the 
park.    Several  stock  raisers  have  reported  to  me  cases  of  deaths  from  aconite 
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poMOiufig,  bat  on  inyestigation  tke  plant  wis  f ooad  to  be  in  every  case  tbe  tall 
larki^piar  or  Delphinium  glaucuniy  wMch  is-  frequently  called  aconite  by  ranchers. 
Aconite  and  larkspur  are  two  distinct  genera  of  plants  and  are  easily  distinguished 
tbe  one  from  the  other. 

Cbn(dtt9ions, — Alttiongh  the  condnmons  drawn  from  our  &el&  work  and  poet* 
racfrteiB  examinations  were  considered  well  founded,  we  decided  to  test  the  mat- 
ter further  by  a  direct  experiment.  From  pulverized  dried  plaikts  of  lavkq^or 
(Delphinium  menziesii)  extracts  were  made  in  water,  alcohol » chloroform,  and 
benzole.  The  tdcohoHc  extract  was  spoiled  by  heating  too  hi^^y  while  distilling 
off  the  alcohol.  The  extracts  in  chloroform  and  benzole,  on  the  other  hand,  were 
quite  successful.  The  ordinary  chemical  tests  applied  to  these  extracts  showed 
the  presenct3  of  alkaloids.  No  attempt  was  made  to  determine  just  what  alkaloids 
wvre  extracted*  As  said  above,  that  will  be  done  in  the  near  future.  At  this  tinie 
w«  simply  wished  to  get  an  extract  which  would,  so  far  aa  possible,  contain  all  the 
active  principles  of  the  plant. 

A»  addOkmal  experiment, — Mr,  James  Vestal,  of  Big  Timber^  kindly  offered  us 
fibeep  to  experiment  upoiir  and  on  November  6, 1897,  we  went  to  the  ranch  of  which 
Mr.  Vestal  is  naanager.  Three  yearling  lambs  were  selected  for  experimentation* 
Tke  first  lamb  was  given  the  chloroform  extract  of  larkspur.  Twenty-five  grams 
of  the  dried  piaata  had  been  pulverized  and  then  steeped  at  a  low  temperature  in 
chloroform  for  one-half  hour.  The  extract  was  poured  off  and  slowly  evaporated 
to  dryness  and  then  dissolved  in  1  ounce  of  water.  This  was  given  to  the  first 
lamb  by  the  moiEth.  After  thirty  mxnutes  the  lamb  showed  signs  of  stiiEness, 
and  ftt  the  end  of  two  hours  the  knsib  died  with  convulsiona  and  other  symptoms 
just  such  aawe  saw  in  the  sheep  previously  mentioned.  A  post-mortem  exami- 
nation made  immediately  after  death  disclosed  also  the  same  conditions  as  those 
recorded  above. 

The  second  and  third  lambs  were  given  larkspur  extracts  hypodermically .  The 
s€Coad  wtm  gsres  1  dmm  of  the  chk»roform  extract  made  b&  just  docribed. 
Tbe  third  was  given  1  dram  of  a  benzole  extract  of  larlapiar  made  in  the  same 
way  aa  was  the  chlorofomL  extmet.  After  fifteen  minutes  both  lamba  began  to 
show  symptoma  of  larkapor  pcdscodng,  and  at  the  end  of  one  hoar  the  symptoms 
were  so  phun  and  paronouneed  that  it  was  eonaidered  useless  to  sacrifice  ^le  lamba 
to  the  experiment*  Both  were  therefore  given  one^ighth  of  a  grain  of  atroptne, 
¥riiieh,  with  the  aid  of  a  saaU  daah  of  ammonia  in  the  nostrils,  counteracted  the 
effects  of  the  poison  and  the  lamba  recovered  completely. 

These  exi)eriments  are  quite  in  accord  with  the  conclusions  reached  in  the  field 
work,  and  furnish  another  strong  piece  of  evidence  to  the  correctnesa  of  thoee 
coBcIusiona,  not  only  as  to  the  cause  of  poiaoadng^  but  as  to  remediea  to  be  nsecL 


TUBBRCUIfOSIS  IH  KANBAfl. 

[N.  S.  Mayo,  M.  8.,  D.  V.  M.,  Bulletin  No.  69,  Kansas  Experiment  Station.] 

Characteristics. — In  this  article  Dr.  Mayo  states  that  tuberculosis 
is  the  same  disease  as  tuberculosis  in  the  human  family,  popularly 
known  as  consumption;  that  it  is  found  more  extensively  among 
pure-bred  and  high-grade  cattle  than  among  native  Western  cattle, 
''piTobably  on  account  of  inbreeding  and  the  highly  artificial  state 
such  animals  have  been  subjected  to  in  producing  the  pure-bred  and 
h%Uy  speeialized  cattle  of  to-day;"  that  the  disease  is  contracted 
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from  persons  or  animals  affected  with  the  disease,  through  the  sputa 
and  infected  food  or  drink;  that  there  is  a  tendency  for  tuberculosis 
to  run  through  certain  families  of  cattle,  due  probably  to  some 
inherited  weakness  or  to  a  direct  transmission  of  the  germs  from 
parent  to  offspring;  that  it  can  also  be  transmitted  through  the 
medium  of  the  cow's  milk. 

Insidiousness. — It  is  stated  that  this  is  one  'of  the  most  insidious 
animal  diseases  known.  "  It  is  astonishing  how  badl}'-  an  animal  may 
be  diseased  and  to  all  appearance  be  in  good  health,"  says  Dr.  Mayo, 
and  he  gives  as  an  illustration  the  following: 

Several  years  ago  I  was  called  to  treat  a  pure-bred  Shorthorn  cow  that  iintll 
the  day  I  was  called  had  appeared  in  excellent  health.  The  disease  was  diagnosed 
as  tahercnlosis  and  she  was  destroyed.  Postmortem  examination  showed  both 
Inngs  badly  diseased,  a  tnbercnlons  abscess  in  one  lung  containing  a  pint  of  pus 
(matter) .  Her  heart  was  a  mass  of  tnbercnlons  tissne,  weighing  16.5  ponnds,  and 
almost  every  internal  organ  more  or  less  diseased.  This  cow  had  a  sucking  calf 
at  her  side  two  months  old.  The  calf  was  destroyed,  and  was  found  to  have  a 
tuberculous  abscess  in  one  lung  as  large  as  a  walnut  and  the  bronchial  lymphatic 
glands  were  also  diseased. 

Importance, — The  importance  of  tuberculosis  is  very  great,  although 
the  resulting  deaths  are  very  few,  a  condition  probably  due  to  a  large 
extent  to  the  fact  that  most  cattle  are  sent  to  the  shambles  when  quite 
young. 

The  chief  importance  of  bovine  tuberculosis  is  its  relation  to  the  public  health. 
Tuberculosis,  or  consumption,  is  the  greatest  danger  that  threatens  the  human 
race  at  present.  It  is  scattered  throughout  the  world,  but  on  account  of  its 
insidious  nature  does  not  command  the  attention  that  its  imxK>rtance  deserveB. 
It  has  been  estimated  that  one-seventh  of  the  total  population  dies  from  tuber- 
culosis, and  that  125,000  people  die  annually  in  the  United  States  from  this  disease. 
As  tuberculosis  of  cattle  is  identical  with  that  of  man  and  the  disease  can  be 
transmitted  to  mankind  through  the  milk  and  Hesh,  which  furnish  so  large  a  part 
of  the  food  of  man,  the  imx)ortance  of  this  disease  is  apparent. 

Use  oftuherculin, — The  tuberculin  used  was  furnished  by  the  Bureau 
of  Animal  Industry.  Of  81  head  tested  and  reported  upon  by  Dr. 
Mayo,  no  bad  results  from  its  use  appeared  except  perhaps  in  one  ease. 

I  am  led  to  the  opinion  that  such  results,  reported  by  some  other  experimenters 
who  used  the  tuberculin  prepared  by  the  Bureau  of  Animal  Industry,  were  due 
to  improi)er  sterilization  of  instruments  or  to  methods  of  injection,  and  not  to  be 
attributed  to  the  tuber  julip. 

With  reference  to  the  reliability  of  tuberculin  tests,  the  author  states 
that  from  exi)eriment  stations,  live-stock  commissions,  and  other  offi- 
cial sources  he  had  collected  reports  of  11,313  cattle  which  had  been 
tested  with  tuberculin  in  the  United  States. 

Of  this  number  5,787  reacted  to  the  test,  and  postmortem  examination  revealed 
tuberculosis  in  5,746.  Two  reacted  that  did  not  show  tuberculosis,  and  9  did 
not  react  to  the  test,  but  were  tuberculous.  Adding  to  this  number  81  cattle 
tested  here  gives  a  total  of  11,894.    Total  reacting  5,759;  number  of  errors  12, or 
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about  1  error  in  950.  When  the  large  nnmber  of  operators  and  tne  varying  con- 
ditions and  circumstances  nnder  which  the  cattle  are  considered,  the  results  are- 
gratifying,  and  show  that  as  a  means  of  diagnosing  bovine  tuberculosis  tuber- 
culin is  a  very  rebable  test. 

Practiced  application  of  iuberculin. — It  being  demonstrated  in  all 
experiments  that  tuberculin  is  a  very  reliable  means  of  diagnosing 
bovine  tuberculosis,  it  is  everywhere  desirable  that  measures  be  taken 
for  the  ei*adication  of  this  disease.  The  plan  followed  in  Denmark  is 
given : 

It  consists  in  testing  all  animals  with  tuberculin,  separating  the  tuberculous 
from  the  healthy,  and  keeping  the  healthy  quarters  free  from  infection.  It  has. 
been  demonstrated  that  tuberculous  cows  can  produce  calves  free  from  tuber- 
culosis. As  sooti  as  the  tuberculous  cows  drop  their  calves  the  latter  are  taken, 
from  the  cow  at  once  and  fed  sterilized  milk,  to  prevent  the  calves  from  contract- 
ing tuberculosis  through  the  milk.  The  young  calves  are  tested  with  tuberculin 
and  all  that  are  affected  with  hereditary  tuberculosis  are  destroyed.  Later  the- 
calves  are  again  tested  with  tuberculin,  and  any  others  responding  to  the  test, 
are  destroyed.  In  this  manner  only  healthy  animals  are  raised  for  breeding  and 
dairy  purposes,  and  bovine  tuberculosis  is  being  eradicated  from  the  Danisk 
dairies  without  the  serious  loss  that  would  follow  the  immediate  destruction  of 
all  tuberculous  animals. 


TRANSMISSION   OF  TBXAS   FEVER. 

[N.  8.  Mayo,  M.  S.,  D.  V.  M.,  Bulletin  No.  GO,  Kansas  Experiment  Station.] 

It  is  generally  accepted  now  that  Texas  fever  is  transmitted  from 
one  animal  to  another  through  the  medium  of  the  cattle  tick  {Boophi- 
Ins  hovis).  The  cattle  south  of  the  Texas  fever  quarantine  line,  estab^ 
lished  by  the  Department  of  Agriculture,  are  immune,  but  they  are- 
capable  of  carrying  the  ticks  to  animals  north  of  that  line  and  infect- 
ing the  cattle  there. 

Dr.  Mayo,  desiring  to  be  reassured  that  the  tick  is  the  carrier  of 
the  Texas-fever  germ,  prosecuted  an  interesting  experiment.  H^ 
obtained  from  Dr.  M.  Francis,  of  the  Texas  Experiment  Station,  ^^e^gs- 
of  the  Southern  cattle  tick  {Boophilus  hovis).  On  September  15  [one- 
week  after  ixjceiving  them]  these  eggs  began  hatching.  *  *  *  q^ 
September  22,  300  or  400  of  these  young  ticks  were  placed  on  each  of 
two  calves,  Nos.  I  and  2,  and  given  plenty  of  time  to  crawl  into  the- 
hair."  On  September  23  a  pure-bred  Jersey  heifer  was  put  in  with 
the  calves,  and  on  the  28th  **  about  200  young  ticks  {B.  hoi^is),  that  had 
been  received  on  September  28,  were  placed  upon  the  heifer."  The 
temi)erature  of  the  heifer  on  October  10  was  very  high,  and  on  the 
17th,  when  she  died,  reached  more  than  110°;  "the  symptoms  were- 
those  of  a  typical  case  of  Texas  fever."    Dr.  Mayo  says,  emphaticallj^: 

These  experiments  prove  conclusively  that  the  Southern  cattle  ticks  are  the 
carriers  of  infection  from  Southern  cattle  to  Northern  cattle.    ITie  **  tick  theory  "" 
is  no  longer  a  theory ;  it  is  a  fact,  demonstrated  beyond  a  doubt. 
10317 31 
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TVeotmeit/.— -MedicituJ  tnafttment  -of  Tekae  fever  iswft  fiatisfftctory.  A  great 
inaxtyremediesharv^e  been  tided,  \vi)t^  IK)  benetfic^  Themoetsat- 

iafactory  treatment  is  good  care  aad  snironndingg  and  noarishment  toenstunthe 
animal  nntil  the  fever  subsides.  The  following  plan  of  treatment  hae  given  tke 
best  results;  As  soon  as  an  outbreak  of  Texas  fever  occurs,  remove  all  susceptible 
animals  to  fresh,  uninfested  ground.  Remove  all  cattle  lacks  from  susceptiMe 
animals  by  greasing  with  lard  or  similar  oil  and  scraping  the  ticks  off  with  a  dnU 
knife  blade.  As  Texas  fever  usually  occurs  during  the  summer  seaacm,  the  cattle 
can  be  fed  green  com  f odder*  This  furnishes  a  palatable  and  nutritious  food  and 
has  a  laxative  effect  ujwn  the  bowels. 

Sick  cattle  should  be  removed  to  comfortable,  shady  quarters,  and  given  access 
to  fresh  water.  Remove  ticks  as  previously  described,  Mid  feed  green  com 
fodder. 

In  cases  where  it  is  practicable,  drenching  sick  cattle  wifth  sweet  valk  givw 
good  results. 

Texas  fever  is  a  contagious  fever  of  cattle  caused  "by  a  micpoarganism  (protosoa) . 
It  is  carried  from  Boutiiem  cattle  to  ITorthem  cattle  by  Soathem  cattle  tic^ 

Adult  Southern  cattle  ticks  drop  off  from  ^kke  Southern  cattle,  lay  eggs,  and 
thus  infest  the  groimd  with  young  ticks  tiiat  carry  the  germs  of  TejoM  fever. 
Northern  cattle  passing  over  this  ground  get  the  young  Southern  cattle  ti(ds  and 
contract  Texas  fever. 

Quarantining  against  Southern  cattle  during  the  summer  season  is  the  most 
effective  method  of  preventing  Texas  fever. 


EXPERIMENTS    WITH    BLOOD    BBRUU   AS   A   PREVENTIVE    AND 
CXTRE  FOR  TEXAS  FEVER. 

[J.  C.  Robert,  V.  M.  D.,  Bulletin  No.  42,  Mississippi  Experiment  Station.] 

This  bulletin  recites  that  the  mild  climate,  fertile  soil,  and  luxuriant 
graBB  crops  of  Mississippi  make  stock  raising  less  expensive  than  in 
the  average  Northern  State,  but  that  there  can  be  no  successful  ^com- 
petition with  the  Northern  stockbreeder  until  the  herds  ai-e  built  up 
witli  better  blood.  This  might  easily  be  done  by  iniportations  from 
the  Nortli  if  the  cattle  from  that  section  were  not  almost  certain  ^o 
be  attacked  by  Texas  fever.  Indeed,  it  is  stated  that  fix)m  50  to  75 
per  cent  of  the  cattle  import^l  from  the  North  die  of  the  f  evei*.  The 
South  is  further  hampere<l  by  being  unable  to  sell  in  the  markets  of 
the  North  except  under  certain  quarantine  restrictions.  All  efforts, 
therefore,  looking  toward  the  cure  and  pi^vention  of  Texas  fe^er are 
laudable;  and  with  this  purpose  in  view  Dr.  Robert,  in  the  latter  part 
of  1807,  conducted  some  experiments  with  blood  serum  in  the  hope 
of  fiikling  such  preventive  or  cure. 

Twenty  head  of  cattle  wei^e  pm^chased  near  Columbia,  Mo.,  a  point 
considerably  north  of  the  quai'antine  line.  "The  serum  used  in  these 
experiments  was  obtained  from  Southern  cows  well  covered  with  ticks. 
The  blood  was  taken  from  the  jugular  vein  and  collected  in  sterilized 
glass  jars,  allowed  to  set  about  thirty-six  hours  on  ice,  and  the  blood 
serum  then  drawn  off  into  sterilized  glass  bottles  and  closed  ^ith 
sealing  wax,  after  adding  f onr-tenths  of  1  per  cent  of  carbolic  aeid," 
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Tlie  quality  of  tSia  semm  given  varied  between  wide  ranges,  and  tests 
^v^ere  made  to  delienaiiie  t^  e'ffikaeney  ^f  inoculation — 

(a)  Before  shipfpdag  South. 

(6)  Inoenlation  before  skipping  and  aJter  reaching  the  Soutii. 

(c)  Inoculation  after  reaching  the  South, 

(d)  Inoculation  wi^  serum  from  cattle  with  ticks  on  them  and 
serum  from  cattle  wtyioat  ticks. 

{e)  Inaeulation  witli  serum  f roan  cows  sick  with  Texas  fever, 

(/)  Inoculation  with  tick  juice. 

One  lot  of  the  cattle  was  not  inioculated  and  was  kept  f  i-ee  from  ticks 
by  being  inclosed  on  an  uninfected  lot  and  oil  put  on  their  legs  and 
soft  skixL. 

The  results  of  these  experiments  indioate  umnistakably  that  the  hlowl  seniun 
iBOcal«tioii,afi  we  practiced  it,  had  no  eiEect  ei^er  in  prove&tiBg  or  cumig  Texas 
fever.  Our  experiments  furnished  us  additional  evidence,  however,  that  the  <5afc- 
tle  tick  is  the  agent  for  transmitting  the  disease,  and  that  valuable  breeding 
animals  can  be  brought  South  at  any  time  witdi  little  danger  of  contracting 
" acclimation"  fever,  provided  they  are  kept  free  from  ticks  by  placing  in  unin- 
fected indosures.  Buch  animals  should  be  regulaarly  and  carefully  examined  for 
ticks,  and  the  legs  and  soft  skin  of  the  body  occasionally  oiled. 


STBBR-PBBDINO  BXPHEtlMBNTS  TO  ASCBRTAIN  THE  OOMPARA- 
TIVB  VALUE  OF  OCOtH  AND  RED  AND  WHZTB  KAPIR  CORN. 

[C.  C.  Georgeson,  M.  S.,  Bulletin  No.  67,  Kansas  Experiment  Station.] 

With  A  view  to  Ascertaining  the  comparative  value  of  com  and  red 
and  white  Kafir  com  as  feed  for  <5attle,  15  steers  were  pHPchased  on 
Septenrber  23  and  October  5, 18%^  and  divided  into  three  lots  of  5  each. 
Three  of  the  steers  were  grade  Ilerefords  (Nos.  8,  13,  and  15),  and 
one  went  with  each  lot;  the  rest  were  grade  Shorthorns.  They  were 
3  years  old  in  the  early  part  of  the  year  1897. 

The  ppdimiBary  feeding  period  lasted  until  November  3^  when 
tlieir  weights  were  as  follows : 


Weight  of  steers  at  beginning  of  experiTnent. 

lot. 

Feed. 

Num- 
ber of 
steer. 

Weiglit 
Not.  «. 

J^unda, 

f          3 

1,0S8 

7 

9» 

I 

-Com  meal. - 

8 

996 

9 

1,096 

I      n 

1,196 

f       1 

9M 

2 

xoeo 

n 

BedSaHrocrB -- 

4 

12 

496 

1,014 

18 

1,670 

r     ^ 

1,«6 

0 

1,011 

m 

Wiiiie  Kafir  com — „ „ 

10 

1,044 

W 

1,G95 

1 

I         16 

!,«• 
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Feed  and  feeding, — Lot  I  was  fed  on  corn  meal,  Lot  II  on  ground  red 
Kafir  corn,  Lot  III  on  ground  white  Kafir  corn,  and  all  were  fed  equal 
quantities — not  necessarily  as  much  as  they  would  eat.  "It  was 
thought  that  the  experiment  would  afford  a  better  comparison  of  the 
feeding  value  of  the  three  grains  if  each  lot  were  fed  the  same  quan- 
tity, the  lots  being  as  nearly  equal  in  all  particulars  as  it  was  possible 
to  make  them."  Each  lot  was  started  on  80  pounds  daily,  or  16  pounds 
for  each  animal,  and  was  given  in  two  feeds,  half  in  the  morning  and 
half  in  the  evening.  Any  amount  above  80  pounds  was  found  to  be 
too  much.  In  addition,  each  lot  was  fed  daily  100  pounds  of  Kafir  corn 
fodder  of  good  quality.  The  heads,  of  course,  had  been  removed. 
From  one-fifth  to  one-third  of  this  usually  remained  uneaten,  and  was 
weighed  back  and  proper  credit  given. 

Results, — The  results  of  the  test  are  well  shown  in  detail  tables. 
The  following  is  a  summary : 

SUMMARY    FOE  LOT  I. 

Grain  *eaten .pounds. .  16, 271 

Total  food  eaten do 25,568 

Average  gain  per  head do 336. 4 

Average  daily  gain  per  head do 1. 86 

Total  cost  of  feed $60,896 

Grain  eaten  per  pound  of  gain pounds..  9.97 

Total  food  eaten  per  potmd  of  gain do. ...  15. 66 

Roughness  eaten do 9,297 

Total  gain,  175  days do 1,683 

Average  daily  gain  of  lot do 9. 32 

Average  cost  per  pound  of  gain cents. .  3. 73 

Average  cost  of  feed  per  head $12. 18 

Roughness  eaten  per  pound  of  gain pounds . .  5. 69 

KAFIR  CORN  COMPARES  WELL  WITH   CORN. 

The  fact  that  these  lots  show  so  little  difference  in  their  gains  and  the  valae 
received  for  the  grain  fed  is  a  gratifying  proof  of  the  value  of  Kafir  com.  The 
feeding  value  of  com  has  long  been  known,  but  this  is  the  fii'st  exx>eriment  in 
which  Kafir  com  has  been  tested  so  thoroughly  and  for  so  long  a  period  under 
normal  conditions.  The  steers  were  fair  representatives  of  the  grade  cattle  raised 
in  the  central  West.  They  were  neither  high-bred  cattle  nor  common  scruhs.  The 
conditions  of  the  experiment  were  those  that  prevail  with  the  average  farmer 
and  feeder.  -They  were  fed  in  open  lots,  where  they  could  seek  the  shelter  of 
a  small  shed  when  desired,  but  they  were  not  i>ampered  or  petted  in  any  way. 
The  results  obtained  in  this  case  can  be  obtained  by  any  feeder  in  the  State  with- 
out providing  better  quarters  or  giving  more  attention  to  their  feed  and  care  than 
can  be  and  is  furnished  by  the  average  farmer  anywhere. 

That  both  the  varieties  of  Kafir  com  most  jwpular  in  the  West  should  have 
given  results  which  compare  so  nearly  with  those  of  com  under  these  conditions 
is  a  matter  of  no  little  interest  because  of  its  economic  significance.  The  past 
half  dozen  years  have  developed  the  fact  that  Kafir  com  can  be  successfully  grown 
in  seasons  and  in  places  too  dry  for  com;  that  it  will  grow  on  poorer  soil  than 
com;  and  that  under  equally  favorable  conditions  it  will  outyield  com  both  in 
forage  and  grain  has  also  been  proved.    Wheij  we  now  can  add  to  this  excellent 
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record  the  further  fact  that  Kafir  com  is  nearly  equal  to  com  as  a  beef  producer, 
the  future  of  beef  production  in  the  West  seems  to  me  to  be  assured.  Except  in 
unsually  disastrous  seasons,  when  everything  fails,  it  is  reasonably  safe  to  count 
on  a  good  crop  of  Kafir  com.  A  shortage  in  the  com  crop  need  not  seriously  check 
the  procession  of  fat  steers  from  the  pastures  and  farms  of  Kansas  to  the  centers  of 
distribntion,  from  whence  they  go  to  feed  the  hungry  the  world  over,  and  the 
Kansas  farmer  and  stock  raiser  who  will  give  his  attention  to  steers  and  Kafir 
com  need  not  dread  the  hot  winds  of  July,  as  he  is  wont  to  do,  because  they  need 
no  longer  rob  him  of  a  year's  profit,  or,  at  most,  do  more  than  slightly  diminish 
his  income. 

I  confess  that  the  results  are  far  more  gratifying  than  I  had  dared  to  hope. 
While  I  had  expected  that  steers  could  be  fattened  on  Kafir  com,  I  had  not  ven- 
tured to  hope  that  it  would  be  so  nearly  equal  to  corn  as  the  present  experiment 
proves  it  to  be ;  for  while  it  is  true  that  corn  gave  slightly  the  best  returns,  it 
should  be  borne  in  mind  that  the  coarse  fodder  consisted  almost  wholly  of  Kafir 
com  on  which  the  grain  had  matured  before  the  fodder  was  cut,  with  the  excep- 
tion of  two  weeks  in  which  they  were  fed  on  com  stover  only.  During  the  last 
three  weeks  some  alfalfa  hay  of  rather  inferior  quality  was  added  to  all  the  lots 
alike,  but  the  Kafir-corn  fodder  was  only  partly  withdrawn.  The  two  lots  fed 
Kafir  corn  were  thus  fattened  almost  wholly  on  this  plant,  while  the  lot  fed  on 
com  meal  had  a  variety,  in  that  their  diet  was  drawn  from  two  classes  of  plants, 
both  com  and  Kafir  com.  It  is  possible  that  this  fact  may  have  something  to  do 
with  the  slightly  better  gains  of  this  lot. 

Future  experiments  which  shall  approach  the  subject  from  different  standpoints 
will  doubtless  reveal  further  qualities  in  this  grain  of  which  we  are  not  now 
aware,  and  determine  upon  the  best  manner  of  feeding.  But  the  case  as  it  stands 
proves  conclusively  that  beeves  can  be  fattened  on  Kafir  corn,  and,  taken  together 
with  the  large  yields  and  drought-resisting  qualities  of  this  grain,  it  ought  to  be 
coordinate  with  com  in  the  economy  of  the  farm. 

An  effort  was  made  in  connection  with  this  experiment  to  ascertain 
how  much  of  the  feed  passed  through  the  animals  undigested.  The 
following  statement  shows  the  percentage  of  undigested  grain  voided 
by  each  lot,  the  figures  being  obtained  by  washing  out  a  portion  of 
the  manure  and  weighing  it: 

Per  cent. 

Lot  I,  com  meal 5. 46 

Lot  II,  red  Kafir  com 11.27 

Lot  III,  white  Kafir  com  14.13 

These  figures  are  favorable  to  the  corn  meal,  but  one  reason  is  that 
the  mill  ground  the  corn  finer  than  the  Kafir  corn.  Professor  George- 
son  adds  this  important  statement: 

The  figures  further  show  that  there  is  a  large  ainount  of  grain  expelled  in  the 
manure,  even  when  the  feed  is  ground  to  more  than  the  usual  fineness,  and  if  not 
utilized  by  having  hogs  to  follow,  this  waste  will  represent  a  money  loss,  which 
may  make  the  difference  between  a  profit  and  a  loss  on  the  transaction. 

Droppings  as  Iwg  feed, — Seven  shoats  were  put  behind  each  lot  of 
the  above  steers  on  December  15,  and  a  record  kept  of  their  gain  and 
the  amount  of  feed  given  them  in  addition  to  what  they  got  from  the 
droppings.     "The  aim  was  to  keep  the  hogs  growing  normally  and  at 
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the  same  time  feed  them  as  little  grain  as  possible,  so  t4ia€  they  should 
always  be  urged  by  a  good  apx>etite  to  pick  up  the  droppings  clean." 
The  following  table  shows  in  condensed  form  the  number  of  ponnds 
of  grain  fed  to  each  lot,  the  nnmber  of  pounds  of  feed  that  was  avail- 
able in  the  droppings  (estimated  on  the  basis  of  that  washed  out  in 
the  cattle  experiment  above),  the  number  of  pounds  of  pork  made  by 
each  lot,  and  the  number  of  pounds  of  feed  estimated  to  have  been 
consumed  for  each  pound  of  gain. 

Fted  given  and  avctUdble  in  droppings,  ixnd  gcdn. 


Item. 

Lot  I. 

LotlL 

Lotm. 

Grain  caton 

PouncU. 

T05 

635 

5.<J7 

PtmndM. 
2.580 
1,173 

5.7S 

Pound*. 
8,480 

Feed  available  in  manure 

l,Stt 

Gain  of  each  lot 

m 

Feed  available  perpoimd  of  gain 

iutS 

It  will  be  seen  at  a  glance  that,  while  the  hogs  following  the  three  sets  of 
steers  were  fed  practically  the  same  amount  of  grain,  the  gains  vary  with  Uie 
amount  of  feed  that  they  found  in  the  manure. 

It  was  found,  with  the  hogs  following  Lot  I,  that  there  was  feed,  in 
the  droppings  equaling  1.11  pounds  for  each  pound  of  gain;  with 
Lot  II,  2.11  pounds  feed  in  the  droppings  for  each  pound  of  gain; 
and  with  Lot  III,  2.54  pounds.  These  results  show  that  the  hogs 
utilized  a  large  percentage,  if  not  quite  all,  of  the  undigested  food 
voided  by  the  steers,  ■ 


FBEDING  SHBAF  WHBAT  TO  8TBBRS. 

[H  T.  French,  Bulletin  No.  42,  Oregon  Ezperimoat  Station.] 

Four  grade  Polled  Angus  steers,  nearly  3  years  old,  were  employed 
for  this  test  They  were  kept  in  their  stalls,  without  exercise  except 
when  led  out  to  be  weighed,  during  the  experiment,  which  lasted 
from  November  21  to  February  5 — a  period  of  seven ty-iive  days. 

The  steers  fed  on  sheaf  wheat  were  given  com  silage  and  clover  hay  with  the 
wheat.  They  consumed  an  average  of  21.9  pounds  each  of  sheaf  wheat  per  day, 
20.2  pounds  of  silage,  and  4.9  pounds  of  clover  hay.  The  sheaf  wheat  was  Ml 
to  them  in  the  bundle  just  as  it  came  from  the  field,  except  the  bands  were  cut 
before  placing  it  in  the  manger.  The  sheaf  wheat  yielded  85  per  cent  of  grain, 
hence  the  actual  grain  consumed  by  the  steers  each  day  was  35  per  cent  of  21.9, 
or  7.60  pounds.    Tills  is  all  the  animals  would  eat. 


TJie  two  steers  of  Lot 
silage,  and  oil  meal. 


were  fed  on  chopped  grain,  clover  hay,  com 
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Summary  of  results. 


Lots. 


Weight  at  beginning pounds. 

Weight  at  ending do... 

Gain do... 

Average  daily  gain ^do... 

PoGd  consuined  f or  1  ixnmd  of  gain „ do.. . 


In  l&e  amonirt  of  feed  conBnmed,  it  required  7.82  pcmnds  of  gram  in  the  sbettf 
wlieat  to  jDBike  a  poimd  of  gain,  and  6.01  ponnds  of  grain  ^  make  a  pound  of 
gsin  in  case  of  the  «teers  fed  with  chopped  gxBin.  The  eteers  which  were 'fed  on 
sheaf  wheat  consumed  760  pounds  of  clover  hay  and  3,040  pounds  of  com  silage. 
Reckoning  on  the  cost  of  hay  at  $4  per  ton,  the  silage  at  $1.  and  the  wheat  in  the 
sheaf  at  $13  per  ton,  the  cost  of  feed  consumed  would  he  $10.50.  This  divided 
hy  the  number  of  x>ounds  gain,  147,  would  give  $7.18  as  the  cost  of  feed  ^o  pro- 
duce 100  pounds  gain  in  live  weight. 

The  fiteers  fed  on  ground  grain  consumed  1,120  pounds  of  clover  hay,  3^040 
pounds  of  com  flilage,  1,212  pounds  of  chopped  wheat  and  oats,  and  804  pounds  of 
oil  meal.  Reckoning  the  clover  hay  and  silage  as  above,  chopped  grain  at  $12, 
and  the  oil  meal  at  $20  per  ton;  the  total  cost  of  feed  would  be  ^1.88.  This 
divided  l^  the  total  gain,  £52  pounds,  would  give  $4.69,  the  cost  of  feed  ior  160 
pounds  €}£  gain  in  live  weight.  'Subtract  this  from  $7.13,  the  cost  of  100  pounds 
gain  by -steers  led  on  sheaf  wheat,  leaves  $2.44  per  hundred  in  favor  of  the  ^ound 
grain.  The  cost  in  either  case  is  too  great  for  profit,  but  for  Idie  sake  of  oompari- 
Bon  ihe  resuhs  are  valuable. 

An  important  consideration  with  reference  to  the  lot  fed  on  sh.eaf 
wheat  was  that  thej  were  not  well  fitted  for  market.  They  did  not 
fill  out  well,  4md  their  eoate  were  rough.  The  following  observations 
wer-e  made  hy  Professor  Frencjh : 

Observations. — 1.  Steers  will  not  gain  as  rapidly  on  sheaf  wheat  as  when  fed  on 
ground  grain. 
3.  Hie  animalfi  do  not  relish  the  sheaf  wheat. 

3.  it  oosto  mofse  to  imake  100  potrnds  of  gain  in  live  weight  on  sheaf  wheat  Hbsm 
on  gFonnd  ^pzain. 

4.  The  difference  under  all  oi'dinary  circumstances  ismiflacient  to  pay  for  thrash- 
ing and. grinding. 

o.  The  animals  can  not  be  as  well  matured  on  wheat  in  the  sheaf  as  when  fed 
ground  grain,  hence  a  lower  price  will  he  received  for  the  finished  product. 

7.  Better  results  can  be  obtained  by  feeding  «h^  wheat  to  steers  than  to  pigs. 

8.  Much  of  tthB  gram  consumed  is  not  digested.  It  has  a  tendency  to  scour  the 
arnimals. 
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TBXAS  ITCH  IN  KANSAS. 

[N.  S.  Mayo,  M.  8.,  D.  V.  M.,  Bulletin  No,  60,  Kansas  Experiment  Station.] 

There  seems  to  be  no  good  reason  why  thLs  disease  should  be  given 
the  name  of  Texas  itch,  as  it  is  stated,  upon  the  authority  of  Dr.  M. 
Francis,  of  the  Texas  Experiment  Station,  that  it  is  never  observed 
among  the  cattle  of  that  State.  It  is  also  known  as  range  itch,  cattle 
itch,  and  cattle  mange.  **  It  is  not  a  dangerous  disease  so  far  as  the 
mortality  or  death  losses  are  concerned,  yet  it  is  quite  a  serious  dis- 
ease considered  from  a  pecuniary  point  of  view.  When  the  disease 
gets  well  started  among  a  bunch  of  cattle  it  is  difficult  to  eradicate  it, 
and  the  loss  of  flesh,  general  deterioration,  and  annoyance  to  cattle 
which  follow  result  in  a  considerable  loss." 

The  outbreaks  observed  in  Kansas  were  introduced  by  cattle  from 
the  ranges  of  the  South  and  West. 

Description  of  the  itch. — Texas  itch  is  a  skin  disease  affecting  cattle  only,  and 
is  caused  by  a  minnte  animal  parasite  Paoroptes  communis  var.  hovis.  This  disease 
differs  from  true  mange  in  that  the  parasite  is  of  a  different  nature.  In  Texas 
itch  the  parasite  lives  upon  the  surface  of  the  skin ;  in  true  mange  the  parasite 
(Sarcoptes)  burrows  into  the  skin. 

The  Texas  itch  mite  is  closely  related  to  the  mite  which  causes  scab  in  sheep ; 
both  mites  belong  to  the  same  genus  and  species,  but  are  different  varieties.  The 
fiheep  scab  mite  will  not  attack  cattle,  nor  will  the  cattle  mite  attack  sheep  or 
other  animals.    ♦    ♦    ♦ 

These  itch  mites  are  very  numerous.  A  very  small  quantity  of  debris  from  an 
actively  infested  area  of  the  skin  will  often  reveal  a  score  of  parasites. 

These  mites  when  removed  from  an  animal  retain  their  activity  for  a  consid- 
erable time.  Specimens  collected  in  small  glass  bottles  and  kept  in  the  laboratory 
at  ordinary  temi)erature  of  the  room  during  the  winter  months,  which  varied  from 
80*  F.  during  the  day  to  45*"  F.  during  the  night,  would  live  and  remain  active 
from  eight  to  eleven  days.  Exposure  to  bright  sunlight  will  kill  most  of  the  mites 
in  a  few  hours. 

The  itch  does  not  appear  to  affect  cattle  while  they  are  doing  well 
on  grass,  nor  attack  any  cattle  in  good  condition  over  three  years  old. 
The  animals  which  suffer  are  calves,  yearlings,  and  two-year-olds, 
and  those  in  poor  condition.  The  first  symptom  is  the  intense  itching 
of  the  skin  about  the  neck  or  shoulders.  The  disease  extends  along 
the  back  and  sides  and  down  the  outside  of  the  legs,  but  does  not 
attack  the  inside  of  the  legs  or  the  thin  skin  of  the  abdomen. 

There  is  a  scurfy  condition  of  the  skin ;  the  scurf  becomes  mixed  with  a  gummy 
exudation  from  the  skin  and  forms  a  crust  in  the  hair  sometimes  one-half  inch 
thick.  The  hair  then  comes  off  or  is  rubbed  off  the  badly  affected  area.  ♦  *  * 
After  the  hair  comes  off,  the  prasites  leave  that  i)art,  the  bald  area  gets  well,  and 
the  hair  starts  to  grow  again. 

Remedies. — As  remedies  Dr.  Mayo  suggests,  first,  isolation  of  the 
diseased  animals;  second,  thorough  disinfection  of  all  posts,  mangers, 
feed  racks,  etc.,  against  which  the  animals  may  have  rubbed,  "with  a 
moderately  strong  solution  of  concentrated  lye  in  water,  or  by  using  a 
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Bolntion  of  1  part  of  carbolic  acid  dissolved  in  20  parts  of  water;'* 
third,  the  giving  internally  of  sulphur  mixed  with  salt — 1  pound  of 
sulphur  mixed  with  4  pounds  of  salt,  gradually  increased  from  a 
small  handful  at  first.  The  external  treatment  consists  in  the  appli- 
cation to  the  skin  of  such  remedies  as  will  kill  the  parasites  and 
destroy  their  eggs,  but  not  injure  the  animals.  Several  such  remedies 
are  mentioned  by  Dr.  Mayo,  but  he  says: 

The  most  satisfactory  results  were  obtained  by  using  emulsions  of  creolin  and 
zenoleum.  These  remedies  are  coal-tar  derivatives,  rendered  alkaline,  so  that, 
when  added  to  water,  they  form  permanent  emulsions  without  agitation,  and  are 
very  effective  remedies  in  destroying  insect  parasites.  As  zenoleum  proved  just 
as  effective  as  creolin,  and  was  much  cheaper,  it  was  used  in  preference  to 
creolin.  One  i)art  of  zenoleum  in  75  i)arts  of  water  was  found  to  be  very  effective. 
Sixty  head  were  treated,  as  follows:  27  head  of  calves,  21  head  of  yearlings, 
and  12  head  of  mixed  calves,  yearlings,  and  two-year-olds.  When  water  was 
used  and  the  remedy  applied  with  sponges,  cloths,  and  scrubbing  brushes.  It 
penetrates  scabs  and  matted  hair  readily,  does  not  irritate  the  skin  nor  the  hands, 
and  is  easily  and  quickly  applied.  No  further  symptoms  of  the  disease  were 
observed,  except  in  one  case ;  that  required  a  second  application.  The  cost  is  from 
2  to  3  cents  per  head. 

In  addition  to  any  treatment  it  is  essential  that  the  affected  animal 
should  have  good  feed,  and  a  careful  wat<;h  should  bo  made  for  the 
appeai*ance  of  the  disease  when  dry  feeding  is  begun. 


DEHORimra  cattle. 

[Oilbex't  M.  Qowell  and  Fremont  L.  RuHsell,  Balletin  No.  41,  Maine  Experiment  Station.] 

Dehorning  has  been  practiced  in  this  country  about  ten  years  and 
for  a  longer  period  in  England.  Horns  are  no  longer  needed  by  cat- 
tle as  weapons  of  defense  against  natural  enemies,  and  hence  serve 
no  good  purpose;  for  this  reason  the  sentiment  in  favor  of  dehorning 
is  increasing.  The  Texas  Experiment  Station  finds  "that  a  drove  of 
the  wildest  dehorned  cattle  may  run  loose  together  in  a  building,  like 
a  flock  of  sheep,  and  they  will  fatten  faster  after  dehorning  than 
before."  Professor  Roberts,  of  the  Cornell  (New  York)  Station,  is 
quoted  as  saying  that  dehorning  is  found  to  be  of  great  practical 
utility  in  rendering  animals  more  docile  and  quiet,  in  I'endering  them 
much  less  capable  of  injuring  each  other  or  mankind,  and  in  reducing 
the  space  necessary  for  safe  housing  and  shipping. 

The  Ontario  (Canada)  government  appointed  a  commission  "to 
obtain  the  fullest  information  in  reference  to  the  practice  recently 
introduced  into  this  Province  of  dehorning  cattle,  and  to  make  full 
inquiry  into  and  report  the  reasons  for  and  against  the  practice." 
Nearly  seventy  farmers  were  interviewed  and,  with  the  exception  of 
three  or  four,  all  indorsed  the  practice.  The  few  who  opposed  it  did 
so  on  the  ground  of  cruelty.  The  commission  unanimously  recom- 
mend that  the  practice  of  dehorning  be  permitted  and  encouraged. 
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All  of  the  cattle  at  the  Maine  Statiou  have  been  dehorned.  The 
calves  are  dehorned  by  the  use  of  caustic  potash  as  soon  as  the  but- 
tons can  be  felt  w  not  later  than  twenty  days  from  birth.  The 
method  followed  is  giv^en  below : 

Dehorning  with  potash  is  done  by  clipping  the  hair  away  from  around  the  but- 
tons, moistening  the  end  of  the  potash  ^gfatly ,  and  rubbing  one  embryo  horn  for 
four  or  five  seconds,  then  moistening  the  potash  again  and  mbbii^  the  other  hom 
in  tho  same  manner.  Each  hom  shordd  be  thus  treated  four  or  five  times.  Four 
or  five  minntes*  time  is  required  in  dooming  a  ciJf .  Care  should  be  taken  not 
to  have  too  much  moisture  about  the  x>otash,  as  it  might  spread  and  remove  the 
hair  from  too  large  a  surface.  The  calf  c^onld  be  kept  from  getting  wet  during 
the  next  few  days  for  the  same  reason.  Healing  soon  follows  die  operation,  and 
smooth  polls  have  resulted  in  every  case  exoei>t  one  mentioned  as  having  been 
done  at  too  late  an  age. 

In  dehorning  cows,  it  is  said  *'the  operation  was  evidently  painful 
to  the  animals"  for  a  few  seconds;  bat  after  being  released  went 
about  the  paddock  as  usual,  and  an  hour  or  two  later  they  ate  their 
dinner  as  though  nothing  unusual  had  taken  place.  *'The  milk 
yield  showed  no  appreciable  decrease  even  on  the  days  immediately 
following  the  operation.  ♦  ♦  ♦  The  dehorning  apparently  had  no . 
effect  upon  either  milk  flow  or  yield  of  butter  fat."  Similar  expe- 
riences are  noted  by  the  Minnesota  and  New  York  (Cornell)  stations, 
the  latter  covering  seven  years. 

The  authors  give  the  following  summary  of  their  conclusions: 

1.  Dehorning  is  to  be  reoommended  because  dehcMmed  cattle  are  more  easily 
cared  for  than  those  with  horns,  and  because  dehorned  cattle  enjoy  life  better. 
*'A  great  deal  of  suffering  is  prevented  by  the  removal  of  horns." 

2.  The  best  time  to  dehorn  cattle  is  during  ccdd  weath^*,  when  there  will  be  no 
trouble  from  flies. 

8.  To  dehorn  mature  animals,  clipi)ers  should  be  used  that  wiU  remove  the  hom 
perfectly  at  a  single  stroke  and  in  a  moment  of  time. 

4.  Wit^  suitable  <^ippers  properly  used,  the  operati<Hi  is  simple  and  very 
quickly  performed. 

5.  When  it  is  skillfully  performed,  animals  do  not  give  evidence  of  great  saffer- 
ing  as  an  effect  of  dehorning.  The  tissues  injured  in  dooming  are  not  very  well 
supplied  with  nerves,  and  they  are  quickly  cut  through.  Gk)od  evidence  fliat 
dehorning  is  not  very  painful  is  the  fact  that  cattle  will  resume  feeding  imme- 
diately after  being  opeouted  on,  and  the  yield  of  milk  in  cows  is 'not  perceptibly 
affected.  ComxHtred  with  castration  of  <x^ts  and  calves,  dehOTmng  may  be 
considered  painle^. 

0.  Those  who  are  familial*  with  tlie  operation  of  dehorning  and  the  results  of  it 
are  its  most  enthusiastic  advocates. 

7.  To  prevent  the  growth  of  horns,  calves  under  three  weeks  of  age  can  have 
the  embryo  horns  removed  with  one  stroke  of  a  sharp  knife,  or  they  can  be 
treated  with  a  caustic  sufficiently  powerful  to  destroy  them. 

8.  In  the  past,  efforts  have  frequency  been  made  to  prevent  the  fn-actioe  d 
dehorning  on  the  ground  that  it  caused  needless  pain.  It  would  seem  to  as  that 
efforts  can  now  better  be  exp^ided  by  endeavoring  to  have  the  last  relic  of  a 
horn  removed  from  our  domestic  cattle,  who  ceased  to  need  them  when  they  came 
under  the  protection  of  man.  Horns  may  sometimes  be  ornamental,  but  it  is 
evident  that  they  are  usually  useless,  exi>ensive,  and  dangerous  luxuries. 
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[F.  Wmiajn  Ram,  B.  Agr.,  Bulletin  No.  SO,  New  Hampshire  Experiment  Station.] 

Ill  April,  1897,  the  station  herd  of  33  head  of  cattle — Jerseys,  Ayr- 
shires,  Durhams  (Shorthorns),  and  Ilolsteins — were  dehorned-  The 
resxdts  corroborate  in  all  essential  particulars  those  given  in  Bul- 
letin No.  41  of  the  Maine  station.  It  should  be  noted  that  the  experi- 
ence of  Professor  Rane  shows  that  those  breeds  having  the  finer  horns 
suffered  most  under  the  clippers.     The  conclusions  are  copied  below: 

It  is  believed  that  dehoming  eliminates  the  danger  to  life,  and  is  therefore  of 
the  ntmost  ixnxK)rtanco ;  bnt  it  has  its  eoonomic  bearing  as  well.  It  is  well  under- 
stood that  where  milch  oows  are  gently  cared  for,  and  not  over  exercised,  other 
Unngs  being  equal,  more  milk  is  produced.  For  the  same  reason  it  is  eyideat 
tiiat  beef  animals  will  gain  more  rapidly  where  hornless,  the  nourishment 
exhausted  in  fighting  tendencies  being  stored  up  as  flesh.  Animals  are  more 
cheaply  transported  by  live  weight  when  dehorned,  as  more  can  be  accommodated 
in  less  space  and  with  less  danger. 

I  have  yet  to  see  the  average  herd  of  homed  animals  without  its  reoog^nized 
leaders  and  masters ;  it  is  nothing  more  than  the  atavismic  tendencies  toward  the 
ittstiDcts  of  the  wild  animal.  Domestication  has  modified  these  instincts,  but 
will  not  overcome  them  until  the  implements  of  warfare  are  laid  aside.  Even 
under  domestication  the  horns,  therefore,  still  play  an  important  part  in  the 
survival  of  the  fittest. 

With  our  four  breeds,  it  was  distinctly  shown  that  such  animals  as,  for  example, 
the  Ayrshires,  which  are  noted  and  bred  for  their  fine  horns,  suffered  the  most 
from  dehorning.  Next  come  the  Shorthorns,  or  Durhams,  and  the  Holsteins,  the 
Guernseys  and  Jerseys  coming  last.  In  the  c€U3e  of  the  two  last-mentioned 
breeds  many  object  to  the  removal  of  the  well-known  crumpled  horns,  which 
objection  might  be  sustained.  However,  in  the  case  of  the  straighter  horns, 
where  any  x)OSsible  danger  is  involved,  it  is  deemed  advisable. 


MXImKXNG^  SGXIUB  COWS. 

[Kansas  Experiment  Station.] 

I-Vom  January  1  to  April  15,  189S,  the  college  bought  30  head  of 
common  scrub  oows,  with  the  object  of  testing  the  value  for  the 
dairy  of  this  class  of  cows  when  properly  handled.  These  cows  were 
Xmrchased  in  Lincoln  County,  cost  delivered  at  Manhattan  an  average 
of  $34  each,  were  selected  by  a  fanner  who  was  not  a  dairyman,  and 
in  quality  were  below  the  average  cows  of  the  State.  The  oows  were 
shipped  from  Lincoln  County  to  Manhattan  (100  miles)  in  midwinter, 
the  excitement  and  weather  causing  a  serious  drop  in  tlie  milk  yield 
of  those  that  had  calved.  The  first  week  the  average  daily  milk  yield 
per  cow  was  15^^  pounds,  the  second  week  21  pounds. 

At  the  start  the  cows  were  fed  alfalfa  hay  and  a  mixture  of  two- 
thirds  bran  and  one-third  old-process  linseed  meal,  a  ration  rich  iu 
protein,  des^paed  to  stimulate  the  milk  flow  and  to  partially  overcome 
the  effects  from  shipping.  As  soon  as  the  cows  were  brought  to  a 
fair  milk  floAv  they  were  put  on  a  ration  of  alfalfa  liay  and  Kafir  c*om 


Digitized  by 


Google 


492  BUREAU   OF   ANIMAL    INDUSTRY. 

grain.  This  ration  produced  the  greatest  flow  of  milk  with  butter  fat 
at  least  cost,  but  had  to  be  dropped  at  the  end  of  seven  weeks,  so 
that  various  feed  stuffs  could  be  fed,  in  order  to  show  our  dairy  classes 
the  effect  of  various  feeds  on  the  texture  of  butter.  The  daily  grain 
ration  averaged  about  8  pounds  per  cow  while  on  dry  feed.  While 
on  pasture  the  daily  grain  ration  averaged  3  pounds  of  a  mixture  of 
four  parts  corn  meal  and  one  part  of  bran.  Alfalfa  hay  was  also 
kept  in  a  ra<?k  where  the  cows  could  eat  it  at  will  when  they  were 
brought  in  at  milking  time.  The  yield  held  up  well  through  the  fall 
drought.  For  a  short  time  green  Kafir  corn  was  fed  with  the  pasture, 
and  the  cows  were  pastured  on  wheat  in  the  fall  until  the  ground 
became  frozen. 

Twelve  cows  were  fresh  when  received  January  5,  the  rest  calving 
in  from  one  to  five  months.  The  records  here  given  are  for  the 
twelve,  for  1898.  The  butter  f^-t  yielded  has  been  credited  at  the 
prices  paid  each  month  by  the  Manhattan  Creamery,  which  were  as 
follows:  January,  17^  cents;  February,  17  cents;  March,  16^  cents; 
April,  15  cents;  May,  14^^  cents;  June,  13  cents;  July,  13^  cents; 
August,  15^  cents;  September,  16  cents;  October,  18  cent«;  Novem- 
ber, 18  cents,  and  December,  17  cents.  The  feed  has  been  charged 
at  the  average  retail  price  in  Manhattan  for  the  year:  Cost  per  100 
pounds,  corn  meal,  55  cents;  Kafir  corn  meal,  55  cents;  linseed  meal, 
$1.25;  soy  bean  meal,  $1;  bran,  55  cents;  cottonseed  meal,  $1;  cost  per 
ton,  alfalfa  hay,  $4;  corn  ensilage,  |1 ;  pasture,  75  cents  per  month.  It 
would  pay  many  Kansas  farmers  who  live  distant  from  market  to 
milk  cows  if  through  the  milk  they  could  obtain  the  above  prices  with 
no  additional  profits. 

Results. — Average  yield  of  milk  per  cow,  5,707  pounds;  best  cow, 
9,116  pounds;  poorest  cow,  3,583  pounds.  Average  yield  of  butter 
fat  per  cow,  238  pounds;  best  cow,  383.7  pounds;  poorest  cow,  135.7 
pounds.  Average  cost  of  feed  per  cow,  620.20;  best  cow,  $32.80; 
poorest  cow,  $26.75.  Average  value  of  butter  fat  per  cow,  $37.75; 
best  cow,  $60.88;  poorest  cow,  $21.39.  Average  value  i)er  cow 
of  skim  milk  at  15  cents  per  100  pounds,  $7.69;  best  cow,  12.29; 
poorest  cow,  $4.83.  Av^erage  income  per  cow  from  butter  fat  and 
skim  milk,  $45.44;  best  cow,  $73.17;  poorest  cow,  $26.22.  Average 
receipts  per  cow  less  cost  of  feed,  $16.25;  best  cow,  $40.37;  poorest 
cow,  receipts  43  cents  less  than  cost  of  feed.  Average  cost  of  butter 
fat  per  pound,  12.2  cents;  from  best  cow,  8.5  cents;  from  poorest 
cow,  19.7  cents.  The  average  price  received  for  butter  fat  for  the 
year  was  15.8  cents.  To  the  receipts  given  above  should  be  added 
the  value  of  the  calf  at  birth. 

This  test  shows  the  difference  in  value  between  different  cows  with 
feed  and  care  alike.  The  year's  record  of  our  best  scrub  cow  (0,116 
pounds  of  milk;  383.7  pounds  butter  fat,  equal  to  451  pounds  butter; 
value  of  products,  $73,17;  returns,  less  feed,  $40.37)  is  one  that  many 
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a  i)edigi*ee  dairy  cow  would  be  proud  of.  This  cow  is  of  mongrel 
breeding,  but  has  a  pronounced  dairy  fonn.  The  poorest  cow's  form 
is  a  good  beef  type,  and  her  yield  of  3,583  pounds  of  milk  and  135.7 
pounds  butter  fat  was  worth  43  cents  less  than  the  feed  she  ate.  Is 
stronger  argument  needed  to  induce  Kansas  dairymen  to  cull  their 
herds  and  keep  only  the  best  ? 

This  test  shows  that  Kansas  cows  can  be  made  to  give  greatly 
increased  yields  with  proper  feed  and  care.  We  collected  the  records 
of  82  herd^  owned  by  creamery  patrons  in  one  of  the  leading  dairy 
sections  of  the  State,  finding  an  average  annual  yield  per  cow  of  milk 
3,441  pounds;  butter  fat,  104.5  pounds;  value  of  butter  fat,  $19.79. 
Contrast  this  with  the  average  for  the  college  scrub  herd — milk,  5,707 
pounds;  butter  fat,  238  pounds;  value  of  butter  fat,  $37.75;  and  remem- 
ber that  the  college  herd  is  much  inferior  to  the  average  herd  of  the 
State. 

We  attribute  the  greater  yield  secured  from  the  college  scrub  herd 
to  three  causes.  First,  at  all  times  their  rations  were  either  balanced 
or  contained  an  excess  of  protein — the  material  which  builds  blood 
and  milk — while  the  Kansas  cow  usually,  when  on  dry  feed,  has  only 
half  enough  protein.  Second,  kindness  and  shelter.  Our  scrub  cows 
were  petted,  comfortably  sheltered,  never  driven  faster  than  a  slow 
walk,  and  never  spoken  to  in  an  unkind  tone.  Third,  a  full  milk 
yield  was  secured  through  the  summer  drought  by  giving  extra  feed. 

Record  of  scrub  licrd,  1S08. 


I 

Milk, 
lbs. 

9,116 
7,015 
6,509 
5,904 
6,200 
5,864 
6,580 
5,236 
5,0B3 
3,475 
8,913 
3.583 

5,707 

'roducts. 

Cost 

of 
feed. 

$32.80 
30.61 
29.20 
81.06 
29.95 
28.93 
30.79 
28.83 
28.97 
25.24 
27.27 
28.75 

Value. 

Receipts,  less 
cost  of  feed. 

Coet 

of 

butter 

per^ib. 

Nuinljcr  of  cow. 

Aver- 
age 
test 

perct. 

4.21 
4.43 
4.27 
4.62 
4.00 
8.99 
8.51 
8.97 
4.12 
6.14 
4.14 
8.79 

Butter 
fat, 
lbs: 

388.7 
310.8 
277.9 
272.7 
266.4 
28a9 
230.9 
207.8 
206.9 
178.6 
161.9 
135.7 

Butter 
fat. 

$00.88 
40.20 
43.80 
43.65 
40.66 
37.04 
87.16 
32.92 
82.60 
28.16 
25.41 
21.30 

Skim 
milk, 
15c  per 
100  lbs. 

$12.29 
9.46 
8.70 
7.97 
8.44 
7.91 
8.87 
7.07 
0.78 
4.68 
5.27 
4.83 

Total. 

$73.17 
68.73 
52.59 
61.62 
40.00 
44.95 
46.03 
39.9!) 
80.47 
32.84 
30.68 
26.22 

Gain. 

Loss. 

20                   

$40.37 
28.11 
23.39 
20.56 
19.15 
16.02 
15.24 
11.10 
10.50 
7.60 
3.41 

$0.43 

$0,066 

7               

.008 

15             

.106 

1 

.114 

6                 

.113 

3            .....'..... 

.123 

10 

.133 

17 

.138 

18                

.130 

11 

.134 

19 

.168 

5             

.197 

Average... 

4.17 

238.1 

29.20 

37.75 

7.60 

45.44 

16.26 

.122 

Price  of  butter  fat  per  pound:  January,  17^  cents;  February,  17  cents;  March,  16J  cents; 
April,  15 cents ;  May,  14i  cents;  June,  13 cents;  July,  13}  cents;  August,  15}  cents;  September, 
16  cents ;  October,  18  cents ;  November,  18  cents ;  December,  17  cents. 

Cost  of  food  per  100  pounds:  Com  meal,  65  cents ;  Kafir  com  meal,  55  cents ;  linseed  meal, 
$1.25;  soy  bean  moal,  $1 ;  cottonseed  meal,  $1 ;  bran,  66  cents ;  alfalfa,  $4  per  ton ;  ensilage,  $1  per 
ton ;  pasture,  75  cents  ];>or  month. 
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T7WEAT  m  THE  SHEAF  ASfD  CHOPPED  WHEAT  FOR  PIQS. 

[H.  T.  French,  M.  S.,  Bulletin  Xo.  42,  Oregon  Experiment  Station.] 

The  object  of  this  exi)erimeiit  was  to  test  the  relative  feeding  valoe 
of  wheat  in  the  sheaf  and  chopped  wheat.  Four  crossbred  Berkshire- 
Poland  China  pigs,  four  months  old,  were  selected  for  this  trial.  The 
feed  used  previous  to  the  experiment  was  shorts  and  water.  They 
were  kept  in  pens  having  compartments  and  fed  twice  daily.  The 
chopped  wheat  was  soaked  from  eight  to  twelve  hours.  The  trial  cov- 
ered the  x>eriod  from  August  1  to  December  5.  Lot  1  was  fed  sheaf 
wheat  and  Lot  2  the  chopped  wheat. 

Summary  of  re&dts. 


Lot  1.     Lot  2. 


Weiirht  Angwrt  1 pounds.. 

Weight  Angnat  15 , do.... 

Weight  AnguBt  29 .-do.... 

Weight  September  12 do.... 

Weight  September  86 do.... 

W^ght  Octoiber  10 -do.— 

Weight  October  «4 „ do.... 

Weight  November  7 _ do 

Weight  November  21 do 

Weight  Deoember* do.... 

Total  gain do 

Average  daily  gain  for  each  pig do  — 

Total  amount  of  grain  consumed do , 

Amount  of  grain  lostl  pound  of  gain do 

Total  cost  tof  food  consumed 

Cost  100  pounds  gain  of  live  weight 


1«S 

i» 

SIO 
333 

290 

an 

387 
332 


\M 


197 


307 
315 

48S 
5U 


805 


.61 

i,m.6 

7.54 
$7.74 
IS.  60 


1.56 
1.871 
4.74 

$14.96 


Sixty  pounds  of  wheat  in  the  sheaf  produced  7.95  pounds  of  gain, 
while  60  pounds  of  chopped  wheat  produced  12.G5  pounds  of  gain. 
The  wheat  in  the  sheaf  (the  grain)  was  valued  at  40  cents  per  bushel 
and  the  chopped  wheat  at  $16  per  ton.  The  cost  of  the  food  con- 
sumed by  lot  1  was  $7.74,  and  by  lot  2  $14.96.  At  this  rate  the  cost 
of  making  100  pounds  of  gain  in  live  weight  in  lot  1  was  $5  and  iu  lot  2 
$3.80. 

There  is  another  consideration  in  feediiig  the  ^^af  wheat,  namely,  that  the 
pigs  are  very  poorly  fitted  for  market  when  thus  fed.  The  pigs  fed  on  shoaf 
wheat  in  this  exx)6riment  wonld  not  bring  as  mnch  as  those  fed  <m  chc^^^ed 
grain  by  one-half  cent  per  pound.  The  pigs  were  not  well  filled  out ;  they 
were  lank  and  lean,  better  fitted  for  racing  than  for  packing  bouse.  The  small 
amount  of  gain  made  by  them  was  largely  bone,  muscle,  aad  sinew  rMher  than 
adipose  tissue, 

Obsercationt, — From  observations  uid  facts  obtained  in  both  of  these  experi- 
ments in  feeding  sheaf  wheat  to  pigs,  we  are  led  to  conclude  that — 

1.  Pigs  do  not  like  sheaf  wheat. 

2.  The  wheat  is  not  well  digested. 
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S.  It  cost  more  to  put  on  fat  with  fiheaf  wheat  than  with  ground  grain. 

4.  That  a  proper  mixture  of  ^ains  will  give  better  results  than  a  single  grain. 

5.  The  animal  can  be  better  matured  when  fed  with  ground  grain. 

%.  More  rapid  gains  can  be  made  wiiii  .gn^oand  grain  than  with  grain  in  the 
sheaf. 

7.  The  animal  product  will  oommaad  a  hig^her  price  when  the  animal  has  been 
fed  on  ground  grain,  because  it  will  be  better  matured.  A  fat  hog  is  worth  more 
in  the  market  than  a  lean  hog. 


PEm>IKa  SfiBAF  WHEAT  TO  HOOB. 

{H.  T.  Freadi,  H.  B.,  BoUetin  No.  iX,  Oregon  Experime&t  Station.] 

The  object  of  this  experiment  was  to  test  the  merits  of  sheaf  wheat 
as  a  feed  for  hogs  as  compiared  with  a  mixture  of  grains.  Two  lots 
of  six  hogs  each  were  emj^oyed.  They  were  nearly  pure-bred  Kerk- 
shires,  and  were  eight  months  old.  They  had  been  running  on  stub- 
bte  since  harvest,  and  were  put  into  this  test  on  September  3.  The 
average  weight  on  this  date  of  those  composing  Lot  1  was  187  pounds, 
and  those  composing  Lot  2, 187|  pounds. 

Lot  1  was  fed  the  mixture  which  was  made  up  of  3  parts  chopped 
wheat,  1  part  ediorts,  and  1  part  ground  oats.  This  was  soatoed  in 
oold  water  from  nine  to  fifteen  hours  and  fed  twice  daily.  Lot  2  was 
fed  the  sheaf  wheat,  which  had  been  cut  and  bound  in  the  ordinary 
way.  It  was  cut  as  high  as  the  binder  could  be  operated.  Samples 
were  thrashed,  and  it  was  found  that  35  j}ev  cent  was  grain.  The 
wheat  was  weighed  and  fed  at  the  same  time  that  Lot  1  was  fed. 

Berth  lots  were  kept  in  pens  of  two  ooonpartments,  with  plenty  of 
clean  straw  for  bedding.  Charcoal  and  ashes  were  in  the  pens  con- 
tinuously, and  salt  was  mixed  with  each  feed  of  chopped  grain,  and 
was  given  to  the  sheaf- wheat  lot  at  regular  intervals.  The  test  ended 
on  October  2f). 


Total  weight  at  beginning pounds. 

Total  weiglrt  vt  ending do... 

Qain 1 do... 

Qrain  consvaikod  for  1  pound  of  giain do... 

Average  daily  gain. do... 

Coet  of  1  poandof  gain joents. 


Lotl. 


1,122 

1,127 

2,033 

1.395 

911 

268 

5.97 

7.44 

e.« 

.79 

«.8S 

4.96 

Lots. 


The  h.Qgs  were  sold  at  3  cents  live  weight,  which  gave  21  cents  in 
favor  of  60  pounds  of  the  mixture  as  against  60  pounds  of  the  wheat, 
exclofiive  of  the  straw.  This  21  cents  would  pay  the  cost  of  thrashing 
and  grinding,  oven  under  adverse  circumstances. 
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Observations.— 1,  It  was  plainly  seen  that  the  pigs  fed  on  sheaf  wheat  did  not 
relish  their  food.  This  interfered  very  materially  in  obtaining  good  resnlts.  An 
animal  will  not  make  rapid  gains  in  flesh  when  it  is  compelled  to  work  for  its 
food.  This  is  especially  true  of  the  pig.  The  pigs  worked  from  three  to  four 
hours  daily  in  getting  their  food  from  the  straw.  In  case  of  other  animals  this 
might  not  be  so  apx)arent,  for  they  might  require  some  of  the  coarse  food  along 
with  the  grain,  and  hence  would  not  separate  the  wheat  from  the  straw  and  chaff. 
The  pigs  fed  on  the  miicture  would  eat  their  ration  in  a  few  minutes,  and  then  . 
lie  down;  and  hence  all  the  food  consumed  became  effective  in  the  production  of 
fat.  On  the  other  hand,  in  Lot  2  rapid  assimilation  was  prevented  by  length  of 
time  employed  in  securing  the  food. 

2.  Much  of  the  grain  eaten  by  the  pigs  fed  on  sheaf  wheat  was  found  whole  in 
the  excreta.  It  was  not  masticated.  The  amount  found  whole  in  the  excreta 
was  not  as  great  as  when  pigs  are  fed  on  clean  thrashed  grain,  bat  there  was 
enough  to  account  for  considerable  of  the  loss  in  the  weights. 

8.  The  pigs  fed  on  sheaf  wheat  were  not  quiet  in  their  pens.  Their  appetites 
seemed  to  never  be  fully  appeased.  Hence  they  were  in  constant  expectancy  for 
something.  This  unrest  prevented  the  proper  digestion  and  assimilation  of  the 
food  received, 

4.  More  time  is  required  in  caring  for  animals  fed  in  this  way  in  clearing  the 
straw  from  the  pens. 

5.  The  feed  can  not  be  stored  in  as  small  quarters  as  the  thrashed  grain.  Mice, 
rats,  and  other  vermin  will  destroy  more  of  the  wheat  in  the  straw  than  when 
thrashed  and  properly  stored  in  bins. 

These  are  some  of  the  x)oints  noted  during  the  process  of  the  experiment,  and 
while  some  of  them  noight  be  obviated,  they  seem  to  us  to  be  serious  objections  to 
feeding  pigs  on  sheaf  wheat. 


CORN,  COWPEAS,  AND  WHEAT  BRAN  FOR  FATTENINQ  PIG». 

[J.  F.  Daggar,  M.  S.,  Bnlletin  No.  82,  Alabama  Experiment  Station.] 

The  report  of  the  Statistician  of  this  Department  shows  that  the 
number  of  swine  in  Alabama  in  1897  was  1,848,158;  and,  while  the 
same  report  shows  that  seven  States  only  had  a  larger  number,  it 
appears  from  Mr.  Duggar's  bulletin  that  Alabama  does  not  produce 
pork  enough  for  the  State  consumption.  A  reason  for  this  apparent 
discrepancy  may  be  found  in  the  Inferior  size  of  the  Alabama  hogs, 
the  average  value  per  head  in  1897  being  $2.51,  while  the  average 
value  per  head  in  the  United  States  was  $4.39.  The  reason  given  for 
this  condition  of  things  is  the  fear  of  hog  cholera  and  the  high  price 
of  corn. 

Mr.  Duggar  states  that  the  counties  in  which  hogs  are  kept  under 
fence  are  probably  not  more  frequently  and  disastrously  visited  by 
cholera  than  are  the  States  where  the  hog  is  one  of  the  many  sources 
of  farm  revenue,  and  also  that  *Hhere  is  no  law,  save  that  of  custom, 
that  the  hog  shall  live  on  corn  alone."  Partial  substitutes  are  abun- 
dant and  cheap  in  the  South,  among  which  are  ** almost  continuous 
pasturage,  cowpeas  grown  as  a  renovating  crop,  peanuts,  sweet  pota- 
toes, and  several  other  crops  which  may  be  harvested  by  hogs."    He 
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therefore  planned  this  experiment  in  the  hope  of  aiding  the  industry 
of  hog  raising  in  Alabama. 

The  object  of  the  experiment  was  to  learn  the  relative  values  of 
corn,  eowi)eas,  and  wheat  bran  as  a  food  for  growing  pigs.  Compari- 
sons were  made  between  these  food  stuffs. 

(1)  As  regards  the  amount  of  increase  in  weight  made  by  pigs  fed 
on  the  different  rations. 

(2)  As  regards  the  cost  of  the  pork  produced. 

(3)  As  regards  the  effects  of  the  several  materials  on  the  quality  of 
pork,  on  the  size  of  the  internal  organs  and  general  health  of  the  pigs, 
and  on  the  quality  of  manure  produced. 

Twelve  Essex  pigs,  divided  into  four  lots  of  three  each,  were  employed 
in  the  exi)eriment.  They  were  about  five  months  old  and  averaged  in 
weight  46.8  pounds.  When  they  were  divided  into  lots,  the  weights 
of  the  lots  were  so  nearly  equal  that  the  difference  between  the  heavi- 
est and  lightest  lot  was  but  6.2  pounds. 

For  the  first  twenty-one  days,  known  as  Period  I,  each  lot  was  fed 
6  pounds  of  shelled  com  in  order  to  test  the  evenness  of  their  feeding 
and  fattening  qualities,  and  the  results  indicated  **that  the  different 
lots  were  fairly  well  matched." 

Period  II  began  on  September  23, 1896,  and  from  that  date  until  the 
close  of  the  experiment  on  January  13,  1897,  the  pigs  were  fed  as  fol- 
lows: Lot  I,  corn  exclusively;  Lot  II,  cowpeas  exclusively;  Lot  III, 
equal  weights  of  corn  and  cowpeas;  Lot  IV,  equal  weights  of  corn 
and  wheat  bran. 

The  following  table  shows  the  gain  made  during  Period  II,  the 
amount  of  food  eaten,  and  the  number  of  pounds  of  feed  required  to 
produce  1  pound  of  increase  in  live  weight: 

Anunint  of  feed  y  total  gain^  and  food  required  for  each  pound  of  gain. 


Lot. 


Kind  of  feed. 


Total 
amoant 
eaten. 


Total 
gain. 


Amount 
reqaired 

fori 
pound  of 

gain. 


Corn 

Cowpeas 

Com  and  cowpeaiSy  half  and  half 

Com  and  wheat  bran,  half  and  half, 


Pound9. 
844.2 
054.2 

908.7 
1,044.4 


Pound9. 
173.3 
196.0 
200.5 
203.0 


Pounds. 
4.87 
4.81 
4.38 
5.21 


The  lot  receiylng  equal  parts  of  com  and  cowi)eas  made  slightly  the  largest 
gain,  and  required  least  food  to  produce  a  pound  of  increase  In  weight.  Judging 
by  the  quantity  of  food  eaten,  the  ration  consisting  of  corn  and  wheat  bran 
wag  most  palatable.  This  last  ration,  however,  was  least  effective,  pound  for 
pound.  The  figures  just  given  show  that  a  mixture  of  equal  parts  of  com  and 
cowpeas  was  more  effective,  pound  for  x>ound,  than  an  equal  weight  of  either 
com  or  cowpeas. 

«                   ^  *  *  •  *  « 
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Not  onl^  was  %  poond  of  gain  made  with  least  weight  of  food  when  a  mixtnxe 
of  co^vpea8  and  com  was  supplied,  but  also  with  the  least  weight  of  digestildfi 
matter.  The  greater  efiSdency  of  a  pound  of  digestible  matter  in  the  mixture  or 
balanced  rations  is  shown  in  the  following  table : 

Digestible  matter  consumed,  pounds  of  digestible  wiaiier  for  one  pound  of  gatMy 

and  nutritive  ratio. 


Lot. 


in 


Kind  of  food. . 


Quantity 
eaten. 


Com 

Cowx>eas 

[Com 

jlCowpeas 

^  I^WheaVbran" 


Digest- 
ible mat 
tep. 


Pounds. 
8M.a 
864.2 
454.3 
4513 

tm.2 

SSSi.2 


Digest 
Ible  mat- 
ter. 


Per  cent. 

70 
a77 

TO 
a77 

79 

56 


Pounds. 
BBS 
735 

\         706 
[         704 


Gain  in 

live 
weight. 


Poands 
digest- 
ible mat- 
ter per 
ponndof 
galB. 


Pounds. 
17SL3 
196.0 

309.5 
308.O 


Pounds. 
a85 
a  71 

3.  SB 
3.46 


NntritiTe 
rati*. 


lt«».7 
lto2.e 

Ito&S 

itoe.8 


a  Calculated,  using  digestion  percentages  (eoefBcfents)  obtained  when  Canada  peas,  a  doselT 
related  food  stuff,  was  fed  to  swine.  Tenn.  bul.  vol.  IX,  No.  3,  p.  130,  and  Elxpt.  Sta.  Recora, 
vol.  VT,  No.  1,  p.  8. 

The  above  table  shows  that  a  pound  of  digestible  matter  was  most  effective  in 
the  ration  of  mixed  cowpeas  and  com,  nearly  as  valuable  in  a  mixture  of  wheat 
bran  and  com,  decidedly  less  effective  in  an  exclrsive  cowjjea  ration,  and  least 
valuable  in  a  pound  of  com. 

The  pigs  were  sold  to  a  local  butcher  for  3  cents  per  iwund  live 
weight.  The  corn  fed  was  worth  40  cents  per  bushel,  the  cowpeas  50 
cents  per  bushel,  and  the  wheat  bran  tl5  per  ton. 

At  these  prices  the  cost  of  1  pound  of  gross  increase  was  3.35  cents  when  both 
com  and  cowpeas  were  fed,  3.48  cents  when  only  com  was  given,  8.61  cents  wiien 
oowpeas  were  fed  alone,  and  also  8.61  cents  with  a  mixture  of  com  and  wheat 
bran.  At  the  above  prices  for  food  stuffs  a  coml»nation  of  com  and  cowpeas, 
equal  parts  of  each,  afforded  the  cheapest  gain,  and  this,  too,  in  spite  of  the  fact 
that  cowpeas  were  priced  higher  than  any  other  material. 

Mr.  Duggar  also  says  that  this  experiment  shows  that  during  Period 
I,  when  the  pigs  were  on  an  exclusive  feed  of  corn  of  2  pounds  each 
per  day,  the  gain  live  weight,  reckoned  at  3  cents  per  pound,  gave  the 
following  value  per  bushel  for  the  corn  fed : 

Cents. 

Lot  1 46 

Lotn 54 

Lotm 5(H 

Lot  IV 53* 

The  average  gain  of  live  weight  for  Period  I  was  17.3  pounds  for 
each  bushel  of  corn,  but  in  Period  II  the  average  was  reduced  to  11.5 
pounds. 

Com  (Lot  I) ,  per  100  pounds  of  food,  77  cents ;  per  bushel  (56  pounds),  43 cents. 
Cowpeas  (Lot  11),  i)er  100  pounds  of  food,  78  cents ;  per  bushel  (60  pounds),  47 
cents.  Mixture  of  one-half  com  and  one-half  cowpeas  (Lot  III) ,  yer  100  pounds  of 
food,  86.5  cents.  Mixture  of  one-half  com  and  one-half  wheat  bran  (Lot  IT), 
per  100  pounds  of  food,  73  cents. 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   KEPORT.  499 

This  mixtnre  of  equal  parts  of  corn  and  co  wpeas  produced  pork  to  the  value  of 
86.5  cents  per  100  pounds  of  food,  or  about  8  per  cent  advance  over  the  value  of 
the  same  foods  fed  separately.  Assuming  that  this  increased  efficiency  was 
shared  in  equally  by  both  constituents  of  the  mixture,  we  have  a  return  of  46.4 
cents  per  bushel  of  com  and  51  cents  per  bushel  of  cowpeas  when  fed  in  com- 
bination. 

If  we  assume  a  price  of  only  3  cents  per  pound  gross  for  pigs,  the  quotation  in 
Birmingham  in  January,  1896,  the  prices  obtained  for  the  food  consumed  are  corre- 
spondingly lowered.  On  this  basis  the  returns  per  100  pounds  of  food  eaten  are  63 
cents  for  com,  62  cents  for  cowpeas,  69  cents  for  a  mixture  of  com  and  cowpeas, 
and  58  cents  for  a  mixture  of  com  and  wheat  bran.  Only  in  a  year  of  low  prices 
for  foodstuffs  would  such  results  be  profitable,  unless  certain  indirect  benefits  of 
feeding  cowpeas  instead  of  selling  them  be  considered.  An  important  indirect 
benefit  of  feeding,  not  taken  account  of  in  the  above  figures,  is  the  value  of  the 
manure  produced,  a  subject  which  will  be  discussed  elsewhere  in  this  bulletin. 

In  the  case  of  cowpeas  an  important  advantage  of  feeding  instead  of  selling 
ihem  is  that  thereby  the  heavy  cost  of  picking  may  be  saved,  the  pigs  doing  the 
harvesting.  In  this  locality  the  custom  is  to  i>ay  half  the  cowpeas  for  the  picking 
of  the  same,  which  is  equivalent  to  saying  that  when  cowpeas  command  50  cents 
per  bushel  in  the  market,  they  are  worth  on  the  vine  for  purpose  of  sale  only  25 
cents  per  bushel. 

On  this  basis  of  25  cents  per  bushel  for  cowpeas,  the  lot  fed  on  cowpeas  alone 
makes  a  pound  of  i)ork  at  a  cost  of  only  1.8  cents,  and  the  lot  fed  on  a  mixture  of 
com  and  cowpeas  makes  its  gain  at  a  cost  of  2.45  cents  x)er  pound. 

Twenty-five  cents  per  bushel  for  unpicked  cowpeas  will  not  pay  for  their  cul- 
ture, whether  they  are  picked  for  half  and  sold  or  pastured  off  with  hogs.  How- 
ever, they  are  grown  for  the  fertilizing  value  of  their  stems,  leaves,  and  roots,  and 
for  this  main  purpose,  with  the  production  of  seed  as  an  incidental  feature,  the 
cultivation  of  cowpeas  can  not  be  too  strongly  commended. 

With  reference  to  the  proportion  of  fat  and  lean  meat,  Mr.  Duggar 
says: 

This  evidence  of  an  increased  proportion  of  lean  meat  as  the  result  of  feeding 
nitrogenous  or  narrow  rations  is  reinforced  by  the  figures  showing  weights  and 
percentages  of  fat  found  on  the  stomach  and  intestines  of  the  pigs  of  the  different 
lots.  With  exclusive  com  feeding  we  find  the  largest  percentage  of  intestinal 
fat — an  average  of  2.3  -per  cent  of  the  live  weight.  The  lot  fed  on  cowpeas  alone 
showed  only  about  half  as  much — 1.1  per  cent;  and  intermediate  percentages 
were  afforded  by  the  two  lots  fed  on  part  corn  along  with  some  more  nitrogenous 
foodstuff.  A  small  percentage  of  fat  on  the  stomach. and  intestines  argues  a 
large  proportion  of  lean  meat  in  the  carcass. 

In  order  to  ascertain  the  fertilizing  value  of  the  excrement,  drop- 
pings of  forty-eight  hours  were  collected  and  analyzed,  and  the  result 
is  stated  as  follows : 

The  weight  of  nitrogen  excreted  in  forty-eight  hours  (an<i  it  is  nitrogen  which 
is  the  ingredient  that  gives  to  animal  manures  their  chief  value)  is  nearly  70  -per 
cent  greater  in  the  manure  from  cowpeas  than  in  tfiat  from  com ;  it  is  fully  40 
per  cent  greater  in  the  manure  from  a  ration  of  half  cowpeas  and  half  com 
than  in  that  from  an  exclusive  com  ration. 
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HOG   CHOLERA  IN  IOWA. 

[W.  B.  Niles,  D.  V.  M.,  Bulletin  No.  85,  Iowa  Experiment  Station.] 

Dr.  Niles  does  not  give  the  result  of  any  experiments,  but  rather 
furnishes  a  general  article  on  hog  cholera  for  the  benefit  of  the  hog 
raisers  of  Iowa.  He  gives  the  general  symptoms  of  the  disease  and 
shows  how  closely  allied  it  is  to  swine  plague.  He  emphasizes  the 
statement  **that  one  herd  of  hogs  suffering  from  cholera  may  present 
entirely  different  symptoms  from  another  herd  having  the  same 
disease." 

Referring  to  the  claim  made  by  some  that  the  virulence  of  hog 
cholera — and  with  some  the  development  of  the  disease  itself  from 
the  germ — depends  upon  secondary  causes,  Dr.  Niles  says:  *'I  am 
firmly  of  the  opinion  that  virulent  cholera  will  produce  an  outbreak 
of  cholera  without  the  action  of  secondary  causes."  Secondary 
causes,  so  called,  no  doubt  render  animals  more  susceptible  and 
enable  the  disease  to  become  more  virulent,  but  the  fact  remains  that 
there  can  be  no  hog  cholera  in  the  absence  of  the  hog  cholera  germ. 

He  states  that  all  of  the  so-called  *'  cures  "  have  proved  ineffectual 
in  a  series  of  tests;  and  he  believes  that  the  best  treatment  for  the 
disease,  so  far  as  our  knowledge  goes  at  this  time,  is  preventive 
rather  than  remedial.     On  this  point  he  says : 

There  can  be  no  question  bat  what  if  a  well-organized  system  of  sanitary 
science  and  police  could  be  put  in  force,  our  swine  epizootics  would  soon  cease  to 
cause  serious  loss.  While  it  may  not  be  possible  to  completely  stamp  out  these 
diseases  on  account  of  the  great  extent  of  territory  involved  and  the  length  of 
time  the  virus  lingers  about  the  premises,  the  loss  can  be  so  much  reduced  as  to 
be  of  little  moment.  Such  efficient  regulations  can  not  be  put  into  force  by  swine 
raisers,  but  must  come  from  the  General  Gk)vemment  or  State,  and  in  the  main 
would  consist  of  destroying  some  herds,  quarantining  others,  and  of  a  thorough 
supervision  of  all  swine  traffic. 

«  «  *  •  *  «  * 

If  every  swine  raiser  would  remember  the  main  facts,  namely,  that  the  disease 
is  conmiunicable,  occurring  only  as  the  result  of  the  presence  of  the  cholera  or 
swine  plague  germ ;  that  the  sick  or  exposed  hog  is  the  usual  carrier  of  the  vims, 
that  the  disease  is  incurable,  and  would  then  do  the  best  he  can  to  exercise  the 
necessary  precaution  or  prevent  disease  reaching  his  prenuses,  the  great  annual 
loss  would  be  very  greatly  reduced.  Such  work  on  the  part  of  swine  owners  in 
cooperation  with  sanitary  x)olice  work  on  the  part  of  the  Government  would  soon 
place  us  in  a  position 'where  the  epizootic  diseases  of  swine  would  give  us  little 
trouble. 
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PEANUTS,  COTKTPEAS,  AND  SWEET  POTATOES  AS  FOOD  FOR  HOGS. 

[J.  F.  Daggar,  M.  8.,  Bulletin  No.  68,  Alabama  Experiment  Station.] 

In  the  feeding  experiment  with  peanuts,  6  Poland  China  pigs  were 
employed.  At  the  beginning  of  the  experiment  their  total  weight  was 
184.3  pounds,  and  at  the  conclusion  of  the  experiment  at  the  end  of 
six  weeks  their  total  weight  was  380.7  pounds — a  gain  of  196.4  pounds. 

A  second  feature  of  this  experiment  was  **i)eanut  pasturage  v.  corn 
meal,"  in  which  9  Essex  pigs  were  employed,  divided  into  three  lots 
of  three  pigs  each.  The  first  lot  was  hurdled  on  peanut  pasturage 
and  given  daily  all  the  corn  meal  they  would  eat,  and  at  the  end  of 
four  weeks  had  made  a  total  gain  of  38.6  pounds;  the  second  lot  was 
pastured  on  peanuts,  having  no  other  feed,  and  ^t  the  end  of  four 
weeks  had  made  a  gain  of  21.1  pounds;  the  third  lot,  confined  and 
given  all  the  ground  corn  they  would  eat,  lost  5.1  pounds  during  the 
four  weeks.  In  connection  with  this  particular  test,  Mr.  Duggar  writes 
as  follows  concerning  the  use  of  peanuts  as  a  hog  crop: 

The  peanut  is  certainly  worthy  of  a  foremost  place  in  the  list  of  hog  crops. 
The  Spanish  variety  can  be  used  for  the  early  crop,  and  also  for  planting  after 
oats ;  the  common  running  variety  for  the  late  fall  crop.  It  is  highly  desirable  to 
arrange  a  succession  of  peanut  crops  rather  than  to  have  large  areas  ripen  at  the 
same  time,  for  in  wet  weather  Sx)anish  x>eanuts  will  not  remain  long  in  the  ground 
after  maturity  without  sprouting. 

A  third  feature  of  the  experiment  was  with  **  peanuts  v,  corn  meal," 
and  the  same  pigs  were  used  as  in  the  test  above.  This  test  covered 
six  weeks  after  the  close  of  the  one  above.  The  fii'st  lot  received  equal 
weights  of  corn  meal  and  unhulled  Spanish  peanuts;  the  second  lot, 
peanuts  alone,  and  the  third  lot  (reduced  to  two  pigs  by  the  removal 
of  an  unthrifty  one)  continued  to  receive  corn  meal  only.  The  end  of 
six  weeks  gave  the  results  shown  in  the  table  given : 

Peanuts  and  com  meed  v,  peanuts  alone  and  com  nieal  alone. 


Lot. 


Kind  of  feed. 


Gain. 


Amount 
of  food 

fori 
ponnd 

gain. 


First... 
Second. 
Third.. 


Peanuts  and  corn  meal,  half  and  half 

Peanuts 

C^rnmeal 


Pounds. 

84.0 

60.5 

8.6 


Pounda. 
8.7 
2.8 
10.7 


Six  Essex  shoats  were  employed  for  six  weeks  in  a  comparison  of 
eowpea  pasturage  and  shelled  corn  with  corn  alone.  The  shoats  were 
all  of  the  same  litter,  averaging  50.1  pounds.  They  were  divided  into 
two  lots  of  three  each.     The  result  is  shown  in  the  tables  following. 
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Cowpcd  pasturage  and  corn  i\  corn  alone. 


Lot. 


Kind  of  feed. 


Gain. 


Amount 
of  com 
eaten. 


Amount 
of  com 

fori 
pound  of 

gain. 


First ... 
Second. 


Cowpea  posturago  and  com. 
Com  alone 


PoundM. 
158 
45.2 


Pounds.  ^  Pound*. 
374      j  3.07 

263.8  I  &.W 

1 


When  com  was  fed  alone,  it  took  nearly  twice  as  much  com  to  make  a  pound 
of  growth  as  when  the  pig  had  access  to  both  com  and  cowpeas.  The  pigs  on 
pasture  had  a  better  appetite,  ate  niore  o(»m,  made  nearly  three  times  as  much 
growth  as  the  pigs  on  an  exclusive  com  diet,  and  made  that  gain  at  less  cost  per 
I)ound 

Mr.  Duggar  states  ttiat  when  the  pigs  were  placed  in  the  field  the 
leaves  of  the  peas  were  all  green  and  abont  half  of  the  pods  were  still 
green.  The  pigs  ate  the  green  leaves  and  pods  readily  as  long  as  they 
lasted,  but  during  the  latter  three  weeks  only  the  seed  were  eaten. 
This  green  food  probably  had  an  important  bearing  ui)on  the  experi- 
ment. 

At  the  conclusion  of  the  grazing  experiment  just  noted  the  same 
pigs  were  used  in  a  test  of  ground  cowpeas  and  com  (equal  weights  of 
each)  V.  ground  com  alone.  The  test  covered  seventy  days,  and  the 
results  are  given  below: 

Ground  cotcpeas  and  com  v.  ground  com. 


Lot. 


First . . . . 
Second . . 


Kind  of  feed. 


Com  and  cow]>eaa,  half  and  half  . 
Com  alone 


Qain. 


Pounds. 

106.0 

68.0 


Food 
eaten. 


Amount 
of  food 

fori 
pound  of 

gain. 


Pounds. 
548.  S 


Pounds. 
5.S8 
8.06 


Nutritive 
ratio. 


1  to6.S 
1  to  9.7 


Tlie  above  table  shows  that  the  gain  made  was  much  greater  with  the  mixed 
ration  of  com  and  cowpeas  than  with  com  alone.  It  required  to  make  1  pound 
of  growth  more  than  8  pounds  of  ground  com  fed  alone  ;  less  than  5i^  pounds  of 
the  mixed  grain  produced  the  same  result. 

Street  potafoes^  coicpeas^  and  corn  meal  for  hogs. — At  the  conclusion 
of  the  first  of  the  experiments  noted,  the  G  Poland  China  pigs  were 
divided  into  two  lots  of  three  each  and  used  to  test  the  feeding  value 
of  sweet  potatoes  with  cowpeas  and  com  meal  with  cowpeas.  Lot  I 
received  a  ration  of  three  parts  by  weight  of  sweet  potatoes  and  one 
part  of  ground  cowpeas.  Lot  II  received  a  feed  of  equal  weights  of 
ground  corn  and  ground  cowpeas.  This  lasted  twenty-eight  days, 
when  the  rations  were  exchanged,  Lot  I  receiving  for  the  twenty-eight 
days  of  the  second  jieriod  a  ration  of  equal  weights  of  ground  com  and 
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ground  cowpeas  and  Lot  II  the  three  parts  of  sweet  potatoes  and  one 
part  of  cowpeas.     Results  are  shown  in  the  following  table: 

Sweet  potatoes  and  ground  cotcpeaa  and  ground  corn  and  ground  coyypeas. 


Lot 


Kind  of  feed. 


Gain. 


I^rat  period. 

Swoot  potatoes,  three  pculs;  cowpeas,  one  part 

Com  and  cowpeas,  half  and  half 

SecoTid  period. 

Sweet  potatoes,  three  parts;  cowpeas,  one  part 

Com  and  cowpeas,  half  and  half 

T^taU  for  iteo  periods. 

Ration  of  sweet  potatoes,  three  parts,  and  cowpt.-a.s, 

on©  part 

RAtion  of  com  and  cowpeas,  half  and  half 


Pounds. 


Amount 

of  food 

fori 

pound 

of  gain. 


Amount 

of  dry 

matter 

fori 

pound 

of  gain,  a 


Pounds. 

11.74 
3v4S 


15.86 
5.U 


13.34 
4.00 


Pounds. 
5.28 

ao6 


7.00 
4.60 


6.00 
8.60 


a  Assuming  00  per  cent  of  dry  matter  in  com  and  i>ea8  and  30  i)er  cent  dry  matter  in  sweet 
potatoes. 

In  both  periods  of  the  experiment  the  ration  containing  sweet  pota- 
toes was  decidedly  inferior  to  that  containing  corn,  a  condition  that 
is  explained  as  probably  being  partly  due  to  the  fact  that  the  pigs 
would  not  eat  a  sufficient  quantity  of  the  bulky  ration  to  obtain  the 
same  amount  of  dry  matter  as  was  furnished  by  the  full  rations  of 
the  more  concentrated  mixture. 

As  to  the  quality  of  the  pork  produced  under  these  experiments, 
Mr.  Duggar  concludes  that  pork  resulting  from  a  mixture  of  corn  and 
cowpeas  was  scarcely  distinguishable  in  appearance  from  that  pro- 
duced by  exclusive  feeding  of  com. 

Effect  of  food  upon  qiudiiy  of  lard. — Fat  pigs  fed  upon  each  of 
the  feeding  stuffs  named  were  rendered  into  lard  in  order  to  test  the 
effects  of  food  upon  the  quality  of  the  lard.  The  following  table 
gives  the  results: 

Effects  of  food  on  melting  point  of  lard. 


Kind  of  food. 


Kind  of  lard. 


Melting 
point. 


Cowpecis  and  corn,  half  and  half . 


Com 


Com * 

Peanuts  and  com,  half  and  half . 

PMSUtS 


Leaf  lard 

Body  lard 

Leaf  lard 

Body  lard , 

Leaf  and  body  lard 

do 

do 


op. 
114.8 
113.1 
113.0 
109.4 
109.4 
101.1 
76.1 


Lard  from  exclusive  peanat  feeding  solidifies  only  during  the  coldest  weather 
of  February ;  at  other  times  in  February  and  March  becoming  almost  a  semi- 
Uquid.    ♦    ♦    *        . 
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It  is  a  common  practice  among  farmers  whose  hogs  depend  largely  on  peauats, 
sweet  potatoes,  and  acorns,  to  feed  com  exclusively  in  the  two  or  four  weeks 
immediately  preceding  the  date  of  butchering.    The  aim  is  to  harden  the  meat. 

With  the  aim  of  learning  to  what  extent  pork  can  be  hardened  by  this  procees, 
one  pig  from  each  of  the  x)ens  receiving  peanuts  or  cowi)eas  waa  placed  on  an 
exclusive  com  diet  after  the  conclusion  of  the  experiments  described  above.  Tins 
com  ration  was  continued  for  one  month.  Then  the  pigs  were  slaughtered,  the 
fat  rendered  into  lard,  and  the  melting  point  again  determined. 

This  month  of  com  feeding  had  a  marked  effect  in  raising  the  melt- 
ing i)oint  of  the  peanut  lard  from  76.1°  to  101.3°,  a  temperature  still 
considerably  below  that  required  for  corn  lard. 

Conclusions  from  all  experiments, — From  all  these  tests  Mr.  Duggar 
draws  the  following  conclusions: 

Spanish  peanuts,  when  harvested  by  young  pigs,  were  converted  into  pork, 
worth,  at  3  cents  per  pound,  $18.34  i)er  acre  of  x^eanuts,  when  all  conditions  wen* 
favorable. 

In  another  field,  with  only  half  a  stand  of  plants,  the  value  of  the  pork  from  an 
acre  of  Spanish  peanuts  was  $10.94  and  $7.83  in  two  experiments. 

Under  favorable  conditions,  pork  (live  weight)  was  produced  at  the  rate  of 
1,426  x)0und6  jHer  acre  of  peanuts,  supplemented  by  87.8  bushels  of  com. 

With  half  a  stand  of  plants  an  acre  of  Spanish  peanuts  produced,  unaided,  pork 
at  the  rate  of  261  pounds  per  acre,  and  at  the  i*ate  of  840  pounds  per  acre  when 
the  acre  of  peanuts  was  supplemented  with  35.6  bushels  of  com. 

When  fed  to  pigs  in  pens  only  2.8  pounds  of  unhuUed  Spanish  peanuts  were 
required  to  produce  each  pound  of  increase  in  live  weight.  This  is  equal  to  9 
pounds  of  increase,  worth  27  cents,  as  a  return  for  each  bushel  of  x>eanuts  eaten. 

Shoats  pastured  on  nearly  matured  cowpeas  and  supplied  with  com  made 
almost  three  times  the  gain  in  live  weight  made  by  similar  shoats  fed  exclusively 
on  corn. 

The  cowpea  crop  was  above  the  average,  and  its  value  in  3-cent  pork,  after  sub- 
tracting the  cost  of  the  com  fed,  was  $10.65  per  acre. 

Shoats  fed  in  pens  gained  more  rapidly  in  weight  on  a  ration  of  ground  cow- 
peas  and  com  than  on  ground  com  alone.  In  effect,  5.28  pounds  of  this  mixed 
food  was  equal  to  8.06  pounds  of  ground  com. 

Three  pounds  of  sweet  potatoes  proved  decidedly  inferior  to  1  pound  of  com 
meal. 

Cowpeas  fed  with  com  did  not  injuriously  affect  the  quality  of  jwrk  or  lard. 
Peanuts,  when  fed  with  com,  greatly  softened  the  jwrk  and  lard. 

The  softening  effect  of  i>eanut8  was  still  greater  when  they  constituted  the  sole 
food. 

This  softening  effect  of  i>eanuts  was  not  [wholly]  corrected  by  feeding  exclu- 
sively on  corn  for  a  month  before  the  date  of  slaughtering. 


GAPE  DISEASE  OF  TOXTNG  POX7IaTR7  IN  KENTUCKT. 

[H.  Garman,  Bulletin  "So.  70,  Kentucky  Experiment  Station.] 

Young  chickens  are  much  troubled  in  Kentucky  with  the  gapes. 
It  may  be  very  annoying  on  one  farm,  while  on  another  just  across 
the  road  it  does  not  apx)ear  at  all.  It  appears  that  if  once  established 
the  disease  maintains  itself  on  a  place  and  renders  it  useless  for 
raising  chickens. 
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Mr.  Garman  states  that  when  the  disease  is  under  way  among  a 
brood  of  chickens  it  is  communicated  from  one  to  another  through 
water  and  food.  Upon  this  theory  he  conducted  an  experiment,  from 
which  he  draws  the  conclusion  that  **  chicks  reared  on  a  plank  floor 
are  not  attacked  by  the  gape  worm." 

The  chickens  hatched  by  two  hens  on  June  5  and  7  were  divided 
in^o  two  lots  of  10  each.  The  coop  was  divided  into  two  compart- 
ments, one  of  which  had  a  floor,  and  the  other  permitting  the  chicks 
to  run  upon  the  ground.  The  chicks  were  thus  separated  before  they 
were  large  enough  to  get  out  of  the  nest  of  their  own  accord.  In  all 
respects,  except  the  floor  and  feed,  the  two  lots  were  treated  alike. 
Among  other  food,  the  lot  on  the  ground  was  given  a  daily  ration  of 
earthworms  in  addition  to  corn  meal  and  table  scraps.  These  chicks 
began  to  die  of  gapes  on  June  23,  and  the  last  one  of  the  lot  died  on 
July  5.  Every  one  had  the  gapes.  **  During  this  time  not  a  single 
chick  kept  on  the  plank  floor  became  affected  with  the  disease." 

Conclusions. — *'It  is  evident  that  the  chicks  in  the  compartment 
without  a  floor  obtained  the  gape  worms  either  from  the  ground  or 
else  from  the  earthworms  which  were  fed  to  them."  The  value  to 
the  farmer  of  the  result  of  this  experiment  is  given  in  Mr.  Garman's 
words: 

The  result  and  value  to  the  farmer  obtained  from  this  preliminary  experiment 
is  that  keeping  chicks,  for  several  weeks  after  they  hatch,  on  a  plank  floor 
will  prevent  the  gapes.  It  is  my  present  opinion  that  the  same  result  would  he 
obtained  by  simply  elevating  an  earthen  floor  above  the  surrounding  level  so  that 
it  would  not  retain  moisture.  It  must  be  remembered,  though,  that  after  the 
disease  is  established  in  a  brood  it  will  be  conveyed  from  one  to  another  through 
the  medium  of  food  and  drink,  and  in  such  case  a  plank  floor  would  not  alone  save 
them.  In  case  the  disease  should  be  introduced  by  chicks  which  had  contracted  it 
elsewhere,  the  proper  treatment  would  be  to  isolate  affected  individuals  as  soon  as 
discovered  and  medicate  the  drinking  water  of  the  rest. 

Remedies. — Chicks  more  than  half  grown  recover  without  treat- 
ment. Young  chicks  suffer  most,  and  **the  only  remedial  treatment 
in  their  case  is  rubbing  the  neck  from  time  to  time  with  lard  or  vase- 
line thoroughly  mixed  with  a  little  turpentine  (3  parts  of  lard  or 
vaseline  to  1  part  of  turpentine).  This  treatment  should  begin  before 
the  disease  makes  its  appearance."  Mr.  Garman  gives  the  remedy  of 
Mengin,  a  French  naturalist,  who  asserts  that  the  use  of  "pounded 
garlic  with  the  usual  food  has  been  made  to  completely  eradicate  the 
disease  among  pheasants  in  Europe."  He  recommends  the  use  of  one 
garlic  bulb  t^  ten  pheasants  each  day.  This  treatment  is  supplemented 
with  Bi)ecial  care  in  the  matter  of  drinking  water. 
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BXPERIMZSlfTS  IIT  BOO  PRODUCTION. 

[James  Dryden,  Bnlletin  No.  51,  Utah  Exjieriment  StatioxL] 

In  November,  1896,  a  year's  experiments  in  egg  production  was 
begun  at  the  Utah  Experiment  Station.  These  experiments  were 
designed  to  show  (1)  the  relative  value  of  old  hens  and  pullets;  (2) 
the  effect  of  exercise;  (3)  the  relative  value  of  eariy  and  late  hatched 
pullets;  (4) -the  effect  of  crossing;  (5)  the  relative  merit  of  the  different 
breeds;  (6)  the  yeariy  food  cost  per  hen;  (7)  the  average  yearly  pro- 
duction of  eggs  per  hen;  (8)  the  food  cost  per  dozen  eggs;  (9)  the 
relative  weight  of  eggs  from  different  breeds;  (10)  the  relative  fertility 
of  eggs  under  different  treatments;  (11)  the  relative  fertility  of  fresh 
and  old  eggs;  (12)  the  merits  of  different  incubators. 

In  this  trial  there  were  nine  pens  of  4  fowls  each,  except  No.  9, 
which  contained  5,  and  No.  1,  which  contained  but  3  after  June  8. 
They  were  classified  as  follows: 
Witkoui  exercUe. 

Pen  1.  Old  hens. 

Pen  2.  Late-hatcbed  puBetB. 

Pen  3.  Early-hatched  poUets. 


With  exercise. 


Rose  Comb  Brown  Leghorns. 


Pen  4.  Early-hatched  pullets. 

Pen  5.  Old  hens. 

Pen  6.  Late-hatched  pullets. 

Pen  7.  Brahma-Leghorn  cross  pullets. 

Pen  8.  Light  Brahma  pnllets. 

Pen  9.  Barred  Plymouth  Rock  pullets. 

It  will  be  observed  that  i)ens  1  and  5,  2  and  6,  and  3  and  4  were 
duplicates,  so  far  as  it  was  possible  to  make  them  so,  differing  only  in 
treatment.  All  pens  were  fed  alike  in  regard  to  variety  of  food,  time 
of  feeding,  etc.  The  exercise  was  afforded  by  placing  the  food  in  a 
litter  of  straw  about  6  inches  deep,  thus  compelling  the  fowls  to 
scratch  for  it.  The  fowls  without  exercise  were  fed  in  open  boxes.  The 
old  hens  were  3  and  4  years  old;  the  eariy-hatched  pullets  about  7 
months  old ;  and  the  late-hatched  pullets  about  5|  months  old. 

The  idea  kept  uppermost  in  mind  in  feeding  was  to  so  feed  as  to  induce  the 
largest  possible  consumption  of  food  of  the  right  kind.  The  theory  that  the  more 
food  an  animal  will  eat  and  assimilate,  the  greater  vnSL  be  the  product  has 
been  proved  to  be  correct  in  the  feeding  of  other  kinds  of  Kre  stock.  A  cow,  for 
instance,  requires  a  certain  amount  of  food  to  maintain  existence,  and  the  firat 
use  to  which  food  is  put  is  to  supply  the  requirements  of  the  body,  and  anything 
beyond  that  amount  which  a  cow  can  be  induced  to  eat  will  go  to  the  production 
of  milk,  if  she  is  a  good  dairy  type.  A  steer  requires  a  certain  amount  to  main- 
tain life.  Anything  beyond  that  amount  will  go  to  make  beef.  So  it  is  in  feed- 
ing for  eggs.  The  hen  must  be  hberally  fed;  she  must  consume  more  than  is 
merely  necessary  to  support  life  in  order  to  furnish  eggs.  But  one  great  danger 
in  liberally  feeding  the  hen  is  that  instead  of  the  surplus  above  maintenance  going 
to  the  production  of  eggs,  it  is  very  apt  to  go  to  the  production  of  fat;  at  any  rate, 
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ttiat  is  the  theory  of  poultry  men.  To  ^ard  against  this  result,  the  question  of 
exercise  for  the  hen  has  come  to  he  looked  npcm.  hy  successful  poultry  men  as  of 
Tital  iini)ortance.  "  Make  the  hen  exercise,"  they  say,  '*  and  instead  of  getting  a 
fat  hen  you  will  get  a  fat  egg  basket."  To  collect  some  data  in  regard  to  this 
queetioin  was  the  irarpose  of  the  experiment  on  exercise. 

The  table  herewith  shows  the  total  weight  for  each  pen  at  the 
beginning  and  the  end  of  the  experiment,  the  average  weight  of 
each  pen  for  the  year,  and  the  average  weight  per  fowl. 

Weights  of  pens  at  beginning  and  end  of  experiment,  and  average  weight  for 

the  year. 


Penl. 

Lbs. 
15.9 
13.7 
17.4 
4.a5 

Pen  2. 

Pen  3. 

Pen  4. 

Pen  5. 

TJ>8. 

14.1 
14.4 
16.1 
4.02 

Pen  6. 

Pen  7. 

Pens. 

Pen  9. 

At  ix^nninflT 

Lbs. 

9.5 
13.2 
12.2 

3.05 

Lbs. 
12.3 
11.9 
13.3 
8.82 

Lbs. 
18.3 
12.5 
13.7 
3.42 

Lbs. 

9.7 
13.2 
12.3 

3.07 

Lbs. 

17.6 

17.9 

20 

5 

Lbs. 

19.8 

24,4 

28.8 

6.7 

Lbs. 
16.8 

Atend     

24.1 

Avera^.  27  weighings . . . 
Averago  per  fowl 

235 
6.9 

As  will  be  seen,  the  two  pens  of  late  hatched  pullets  averaged  12.25  pounds  per 
pen,  or  8.06  pounds  per  fowl  during  the  year.  The  early  hatched  pullets  averaged 
13.5  pounds  for  the  pen,  or  8.4  pounds  per  pullet.  It  will  be  noticed  that  this 
difference  in  weight  in  favor  of  the  early  hatched  pullets  extended  throughout 
the  year,  affording  evidence,  although  not  conclusive,  that  early  hatching  con- 
duces to  greater  vigor  in^the  stock.  The  pullets  making  up  the  four  x)ens  were 
an  hatched  hy  incubator,  reared  in  the  same  way,  and  all  from  the  same  stock. 
One  important  point  brought  out  by  the  table  is  that  exercise  had,  apparently,  no 
effect  in  either  increasing  or  decreasing  the  weight  of  the  fowls. 

The  table  herewith  gives  for  the  year  the  total  food  cost  per  fowl, 
the  number  of  eggs  laid  and  their  value,  the  food  cost  per  dozen  of 
^gs,  and  the  per  cent  of  profit  on  food. 

Cost  of  food,  number  and  value  of  eggs,  etc. 


Pen. 


Fowl. 


Without  exercise. 

Old  hens 

liate-hatchod  pnllets 

Early -hatched  imllets 

With  exercise. 

Early-hatched  imHets 

Old  hens 

Late-hatched  pnllets 

Brahma  Leghorn  cross  pullets. 

Lifi^t  Brahma  pullets 

Barred  Plymouth  Rock  pullets 


Cost  of 

Number 

of  esKS 

laid  per 

fowl. 

Value  of 

Food 

food  per 
fowl. 

^TwT^ 

cost  per 
dozen. 

Cents. 

Xumber. 

Dollars. 

Cents. 

631 

U 

0.56 

9.9 

50i 

137i 

l.ftSt 

4.9 

m 

157J 

1.68 

4.6 

esi 

1811 

1.88 

4.1 

62 

106) 

1.00 

6.9 

63 

1501 

L61 

5.0 

73i 

145 

1.47 

6.1 

811 

1471 

L40 

6.6 

63 

79J 

.79 

9.4 

Profit  on 
feed. 


Per  cent. 

5 

135 

174 


303 
61 

m 

100 


25 


It  will  be  observed  by  consulting  the  table  that  with  some  pens'  the 
matter  of  exercise  had  little  effect  on  the  cost  of  food  consumed.  In 
other  cases  the  difference  is  marked.  With  the  old  hens,  for  instance, 
the  increased  consumption  of  food,  apparently  due  to  exercise,  was 
about  17  per  cent. 
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The  table  shows  some  very  positive  results.  Pen  4  is  the  ideal  pen  of  the  lot, 
or,  rather,  the  only  pen  under  the  best  conditions  for  egg  production.  They  con- 
sumed during  the  year,  62  cents  worth  of  food  each ;  they  averaged  ISlf  ^gs . 
each,  valued  at  $1.88  at  market  prices  of  eggs.  The  food  cost  i>er  dozen  of  eggs 
was  4.1  cents,  and  the  profit  on  feed  was  203  per  cent.  Pen  3  came  second ;  their 
egg  record  was  two  dozen  short  of  pen  4 ;  their  value  was  20  cents  l^a ;  the  food 
cost  per  dozen  was  half  a  cent  more,  and  the  per  cent  profit  was  174.  This  result 
may  fairly  be  attributed  to  lack  of  exercise. 

Old  hens  v.  pullets  as  layers — This  experiment  indicates  that  there 
is  no  profit  from  egg  production  from  old  hens.  The  profit  from  the 
young  hens,  or  pullets,  was  five  or  six  times  greater  than  that  from  the 
old  hens.  The  old  hens  not  only  laid  considerably  fewer  eggs,  but 
they  were  worth  less  per  dozen.  *' Those  of  the  old  hens  averaged 
less  than  a  cent  apiece,  while  those  from  the  pullets,  with  the  excep- 
tion of  Pen  2,  averaged  more  than  a  cent  apiece.  This  is  accounted 
for  by  the  fact  that  the  pullets  laid  a  larger  proportion  of  their  eggs 
in  early  winter,  when  the  price  was  good." 

Exercise  and  food  consumption. — The  pens  without  exercise  aver- 
aged 120  eggs,  while  the  eggs  from  the  exercised  pens  averaged  146. 
The  average  food  cost  per  dozen  eggs  of  the  first  lot  was  6.5  cents; 
for  the  second  lot,  5.3  cents.  This  shows  that  it  ;required  22  per  cent 
more  food  to  make  a  dozen  eggs  without  exercise  than  with  it.  "It 
was  not  used  in  the  growth  of  flesh,  for  the  weights  show  that  the 
exercised  hen  was  as  heavy  as  the  nonexercised.  It  seems  to  be  a 
mere  question  of  digestion;  the  exercise  aids  digestion  and  assimila- 
tion and  prevents  a  waste  of  food." 

Number  and  value  of  eggs  produced. — The  table  herewith  gives  the 
number  and  value  of  eggs  produced  each  month  of  the  trial. 

Number  and  value  of  eggs  produced  per  Ttionthy  tmth  total  production  and  total 

value. 


Month. 


Pen  1.      Pen  2.      Pen  3.      Pen  4.      Pen  5.      Pen  6.      Pen  7.      Pen  8.      Pen  9. 


November  .. 
December . . . 

January 

Febrnary  ... 

March 

ApHl 

May 

Jime 

July 

August 

September.. 
October  

Total.... 
Average. 
Total.... 


15  10.25 
29 


$0.06 
.32 
.45 
.50 
.23 
.12 
.21 
.14 


$0.22 

29 
48 


.56 
.62 
.76 
.70 
.42 


.80 
.62 
.56 
.67 
.63 
.53 
.48 
.60 
.51 
.47 


$0.32 
.54 
.81 
.66 
.63 
.73 
.76 
.65 
.54 
.85 
.72 


$0.04 
.17 
.20 
.18 
.61 
.61 
.56 
.42 
.49 
.65 
.07 


8 

41 
35 
73 
72 
73 
71 
72 
68 
52 
a43 


10.06     22 


.61 
.86 
.61 


60     "79 


.61 


.61 
.71 


2.03 


560 
1371 


5.27 


631 
157f 


6.72 


727 
181^ 


427 
106( 
53.... 


4.00 


008 
160i 


6.06 


72 


.60    58 
.60|    55 
64 
80 
18 


580 
145 


a  Pen  6  laid  eight  eggs  during  the  last  week  of  the  experiment,  and  they  are  included  in  the 
number  for  October.  * 
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Fertility  of  eggs. — The  tests  of  fertility  did  not  give  data  for 
rational  conclusions.  They  were  carried  on  in  two  styles  of  incu- 
bators. The  results  obtained,  however,  showed  that  the  percentage 
of  fertility  for  the  exercised  pens  was  31.5,  while  that  from  the  non- 
exercised  was  47.5. 

The  i)ercentage  of  fertility,  of  conrse,  is  low  in  either  case,  but  it  must  be 
remembered  that  the  results  are  from  favorable  and  unfavorable  conditions, 
from  old  hens  and  young,  and  from  old  eggs  and  fresh  alike.  The  exercise 
apparently  did  not  favor  fertility.  ♦  *  *  The  results  shown  would  seem  to 
indicate  that  good  results  will  not  be  obtained  from  egg^s  more  than  a  week  old. 

Following  are  some  of  the  conclusions  deduced  from  these  experi- 
ments by  Mr.  Dryden; 

1.  There  is  little  profit  in  keeping  hens  8  or  4  years  old  at  the  market  prices  of 
food  and  eggs  in  Utah.  The  profit  in  feeding  yoimg  hens  or  pullets  was  six  times 
greater  than  in  feeding  old  hens  3  and  4  yeais  old.  This  conclusion  does  not 
apply  to  2-year-old  hens  and  hens  more  than  4  years  old. 

2.  Leghorn  pullets  hatched  in  April  gave  better  results  than  those  hatched  in 
late  May.  The  profit  was  about  one  and  a  half  times  greater  from  the  April- 
hatched  than  from  the  May-hatched. 

3.  The  exercised  pens  (4,  5,  and  6)  produced  26  eggs  per  fowl  more  than  the 
pens  without  exercise  (1,  2,  and  8). 

4.  The  three  exercised  pens  produced  eggs  at  a  food  cost  of  5.3  cents  i)er  dozen ; 
the  pens  without  exercise  at  a  food  cost  of  6.5  cents  per  dozen. 

5.  The  three  exercised  pens  averaged  a  profit  per  fowl  during  the  year  of  84 
cents ;  the  nonexercised  pens,  58  cents. 

6.  Pen  1,  representing  egg  production  under  the  most  unfavorable  conditions, 
except  as  to  ration  fed,  cleared  2i  cents  per  fowl  during  the  year  on  the  cost  of 
food.  Pen  4,  representing  egg  production  under  the  most  favorable  conditions, 
cleared,  during  the  year,  $1.26  per  fowl;  this  would  have  been  increased  con- 
siderably had  the  eggs  laid  before  the  experiment  began  been  coimted.  In  the 
one  case  there  was  a  profit  on  feed  of  5  per  cent ;  in  the  other,  203  per  cent. 

7.  Exercise  had  no  apparent  influence  on  the  weight  of  the  fowl.  The  lack  of 
exercise  did  not  add  to  the  weight  of  the  fowls. 

8.  The  nonexercised  pens  produced  eggs  weighing  about  3  per  cent  more  than 
the  exercised  i>ens. 

9.  The  eggs  produced  by  the  old  Leghorn  hens  weighed  about  5i  i)er  cent  more 
than  those  produced  by  the  Leghorn  pullets. 

10.  The  eggs  produced  by  the  light  Brahma  pullets  weighed  Hi  per  cent  more 
than  those  produced  by  the  Leghorn  pullets. 

11.  The  Barred  Plymouth  Rock  pullets'  eggs  averaged  about  the  same  as  those 
of  the  Leghorn  pullets. 

12.  In  two  out  of  three  pens  exercise  produced  a  larger  consumption  of  food. 

13.  The  exercised  pens  made  a  better  use  of  the  food  than  those  without  exer- 
cise. It  required  22  per  cent  less  food  to  produce  a  dozen  of  eggs  with  exercise 
than  without  it.  The  results  are  strongly  conclusive  that  exercise  aids  digestion 
and  assimilation  of  food.  The  chief  value  of  exercise,  therefore,  seems  to  be  in 
preventing  a  waste  of  food. 

14.  Exercise  apparently  reduced  the  percentage  of  fertility  in  the  eggs. 

15.  The  i)ercentage  of  fertility  was  highest  with  the  early  hatched  pullets  and 
lowest  with  the  old  hens,  though  the  results  are  not  conclusive. 

16.  The  fertility  of  eggs  averaging  5  days  old  was  800  per  cent  higher  than  of 
eggs  averaging  22  days  old. 
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17.  The  resnlts  noted  above  were  secured  from  what  was  considered  a  good 
ration  fed  alike  to  all  pens.  Practically  the  same  ration  was  fed  throoghout  the 
year.  The  conclusions,  therefore,  most  not  be  accepted  if  a  different  ration  is 
used. 

18.  The  results  seem  to  indicate  an  average  capacity  for  a  Leghorn  pullet  of 
200  eggs  -per  year,  with  intelligent  care  and  feeding. 

19.  No  advantage  was  discovered  in  crossing  the  Brahma  and  L^hom. 


FOOD  VALUE  OF  CALIFORNIA  BOGS, 

[M.  E.  Jaffa,  report  California  experiment  stations,  1805-M.] 

Tliis  investigation,  taken  at  the  request  of  the  California  State 
Poultry  Association,  **  was  to  ascertain  if  the  brown-shelled  eggs  were 
of  p-eater  value  as  a  food  than  the  white-shelled  ones."  The  number 
and  kind  of  eggs  employed  were  as  follows: 

Browri'Shelled:  Six  Partridge  Cochin,  6  Dark  Brahma,  6  Black 
Langshan,  6  White  Langshan,  6  Wyandotte,  and  18  Barred  Plymouth 
Rock. 

WhUc'sTieUed :  Twelve  Brown  Leghorn,  12  Buff  Leghorn,  6  White 
Minorca,  and  12  Black  Minorca. 

The  physical  analysis  showed  no  essential  difference  between  the 
brown-shelled  and  white-shelled  eggs,  although  there  was  a  difference 
in  bize  of  eggs  produced  by  different  breeds  of  fowls.  The  proximate 
analysis  by  parts  (white  and  yolk)  also  showed  no  important  differ- 
ences. The  foUoAving  table,  showing  the  composition  of  the  eggs,  is 
interesting: 

Composition  of  eggs. 


Variety. 

Water. 

Protein. 

Fat. 

Ash. 

Shen. 

Total. 

Calories 

inl 
I>oiuid.a 

Brown-shelled  eggBi 

Partridge  Cocnin 

65.11 
«6.04 
65.96 
66.21 
64.93 
65.20 

12.04 
1L66 
11.78 

n.oe 

1:^.34 
1L61 

1L04 
9.89 
10.62 
10.47 
11.56 

n.oi 

.70 
.61 
.66 
.66 

.58 
.63 

10.54 
11.47 
10.  U 
10l70 
10.10 
U.00 

99.48 
80.67 
99.43 
99.66 
99.61 
99.46 

680 

BInck  T^ngTttbf^n 

633 

White  T«Ang8han    ......  . 

664 

White  Wyandotte 

616 

Pftrk  Bran  ma     ,     . 

706 

Barred  Plymouth  Eock.... 

681 

Average  ....-- 

65.57 

62.87 
66. 9S 
65.11 
65.89 

1L84 

10.77 

.64 

10.70 

90.52 

670 

White-Bhelled  eggs: 

Brown  Leghorn 

11.82 
11.86 
11.68 
W.81 

13.12 
9.83 
10.63 

n.4i 

.73 
.68 
.66 
.00 

10.80 
11.22 
n.57 
10.00 

99.42 
99.61 
99.54 
90.61 

775 

Buff  Leghorn . 

637 

White  lilinorca 

659 

Black  Minorca 

710 

Average 

64.79 

11.98 

11.22 

.67 

10.92 

99.68 

685 

a  The  large  calorie  is  the  term  used  to  designate  the  heat  required  to  raise  the  temperature  of 
a  gram  of  water  1  degree. 

In  concluding  this  report.  Professor  Jaffa  says  he  can  "state  as  a 
conclusion,  both  from  a  chemical  and  physical  point  of  view,  that 
there  are  practically  no  differences,  so  far  as  the  food  value  is  con- 
cerned, between  the  white-shelled  and  brown-shelled  eggs." 
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DRAFT  UPON  HORSBS. 

Dynamometer  tests  conducted  at  the  Michigan  Station  by  Mr.  M.  W. 
Fulton  gave  the  following  results :  On  good  roads  the  drafts  of  wide 
and  narrow-tired  wagons  were  about  equal;  on  plowed  land  a  narrow- 
tired"  wagon  pulled  45  per  cent  harder  than  one  with  mde  tires;  on  a 
road  with  sand  2  inches  deep,  25  per  cent  harder,  and  on  sod,  10  per 
cent  harder.  A  wagon  not  greased  pulled  18  i)er  cent  harder  than 
when  greased. 


FESDlNG  VALUE  OF  POTATOES. 

The  Michigan  Experiment  Station  conducted  an  experiment  in 
March,  1896,  to  ascertain  whether  the  addition  of  mangels  or  potatoes 
to  a  ration  affects  the  digestibility  of  the  other  factors  of  a  ration. 
The  experiment  covered  fifty-two  days.  Mr.  C.  D.  Smith,  the  agri- 
culturist, states  that  "the  addition  of  either  beets  or  potatoes  seemed 
to  lessen  i)erceptibly  the  digestibility  of  the  dry  matter  (crude  protein 
and  crude  fat)  of  the  grain  and  coarse  feed." 

In  another  test  of  the  effect  of  feeding  potatoes  upon  the  quality  of 
butter  it  appeared  to  give  the  butter  an  undue  hardness,  elevated  the 
melting  point,  caused  the  cream  to  froth  and  to  churn  with  difficulty, 
and  hence  was  unsatisfactory. 

With  pork  selling  at  $3.80,  potatoes  fed  to  hogs  were  "worth  7.7  cents 
per  bushel. 
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EXTRACTS  FROM  CONSULAR  REPORTS. 

Animal  products  in  South  Africa. — Eggs, — The  imports  of  ^gs 
for  1897  through  all  the  j)orts  of  South  Africa,  with  the  exception  of 
Lourengo  Marquez,  amounted  to  2,650,273  dozen,  of  which  the  United 
States  furnished  252,468.  The  United  States  should  have  had  a  larger 
share.  Eggs  are  selling  to-day  in  Cape  Town  at  84  cents  per  dozen 
and  at  higher  rates  in  other  parts  of  South  Africa. 

The  rinderpest,  so  fatal  to  the  cattle  of  this  country,  was  supple- 
mented during  the  past  year  by  diseases  among  domestic  fowls,  hence 
the  scarcity  and  high  price  of  eggs.  The  fast  mail  steamers  from 
England  bring  eggs  from  Madeira  on  each  trip  south.  Packed  in 
baskets  filled  with  salt  they  arrive  here  fresh,  although  on  the  steam- 
ers they  occui)y  the  upper  deck  and  are  protected  from  the  sun's  rays 
only  by  tarpaulins. 

Australia  is  sending  a  few  in  the  refrigerator  steamers  that  ply 
between  Australian  ports  and  England. 

I  can  not  too  strongly  urge  producers  of  the  United  States  to  give 
attention  to  this  line.  It  must  be  understood  that  not  until  steamers 
with  cooling  chambers  are  employed  can  this  trade  be  captured.  If 
Australia  can  send  eggs  here  (a  voyage  of  thirty-one  days)  the  United 
States  can  surely  do  the  same.  Eggs  have  been  imported  from  our 
country  without  cooling  chambers  and  have  arrived  fresh,  and  with 
care  in  testing  and  packing  can  still  be  imported.  Eggs  must  be 
what  is  known  as  ** candle-tested"  and  packed  in  clean  boxes,  with 
cardboard  fillers  that  have  not  come  into  contact  with  bad  eggs  or 
sawdust.  A  layer  of  clean  straw  between  fillers  would  be  desirable. 
Varnishing  the  eggs  has  proved  the  best  preservative,  but  the  var- 
nish is  at  times  affected  by  the  damp  of  the  vessel.  If  requested 
by  buyers  here  a  sample  case  should  be  submitted,  forwarded  byway 
of  fast  steamers  to  England,  and  then  by  fast  steamer  to  this  port 
in  the  cooling  chambers.  An  instance  has  come  to  my  attention 
where,  if  one  case  had  been  forwarded  for  sample  (which  was  refused) 
and  the  eggs  had  arrived  in  good  condition,  an  order  for  3,000,000 
eggs  would  have  resulted.  Americans  do  not  like  the  idea  of  sending 
samples. 

The  figures  of  imports  represent  the  minimum  of  what  should  be 
sent  here.  Owing  to  the  excessive  cost  to  the  consumer,  the  consump- 
tion is  small.  At  half  the  price,  or  40  cents  per  dozen,  the  sales  would 
be  more  than  trebled. 

The  duty  on  eggs  is  10  per  cent.     If  this  duty  is  taken  off  (so© 
rei)ort  on  meats,  further  on)  a  reduction  of  4  cents  per  dozen  from  the 
513 
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present  rates  would  result.  Quite  a  number  of  crystallized  eggs  are 
imported  from  the  United  States  for  pastry,  Vorth  $1.08  per  pound  in 
the  United  States;  this  pound  being  equal  to  50  fresh  eggs. 

Butter. — The  imports  of  butter  into  South  Africa  for  the  year  1897, 
with  the  exception  of  the  port  of  Lourenco  Marquez,  were  4,146,320 
pounds,  of  which  about  9,000  pounds  came  from  the  United  States. 

If  American  producers  and  shippers  had  obtained  information  as  to 
the  demands  of  this  country,  much  loss  of  trade  would  have  been 
avoided.  Large  quantities  of  butter  have  been  imported  from  America, 
but  its  preparation  has  been  defective,  and  Danish  butter  has  until 
recently  been  the  most  acceptable. 

Butter  from  America  has  been  colored  a  too  deep  yellow,  has  not  been 
sufficiently  worked  to  extract  the  milk  and  water,  and  has  not  been 
packed  properly.  Both  Danish  and  American  butter  cross  the  equa- 
tor, but  the  former,  imported  principally  in  tin  boxes,  will  arrive 
sweeter  and  retain  its  flavor  longer. 

Recently  Australian  butter  has  found  a  ready  market,  owing  to  its 
color  and  purity,  and  large  quantities  are  imported.  Steamers  on 
their  way  from  Australia  to  England,  where  they  also  deliver  butter, 
can  perhaps  afford  to  lessen  freight  rates.  Over  50  tons  have  just 
been  landed  from  Australia,  and  it  is  arriving  by  every  steamer  packed 
in  56-pound  boxes  (wood).  A  choice  article,  for  very  long  distances, 
is  put  up  in  a  square  glass  box  holding  1  or  2  pounds;  around  this 
box  is  a  layer  of  asbestos,  possibly  mixed  with  plaster,  which  makes 
the  package  impervious  to  heat  or  dampness. 

This  butter  sells  at  50  to  60  cents  per  pound ;  while  the  butter  in 
56-pound  boxes  sells,  after  paying  the  duty  of  6  cents  per  pound  and 
the  freight  of  2  cents  per  pound,  at  30  to  40  cents  per  pound  whole- 
sale. I  speak  only  of  the  choicest  quality.  The  wooden  box  is  first 
lined  with  cheese  cloth,  then  with  oiled  paper,  and  the  butter  is  packed 
tight.     The  box  is  fastened  closely,  with  wire  around  each  end. 

There  is  no  reason  why  America  should  not  have  a  share  of  this 
large  trade,  if  the  butter  is  properly  prepared,  colored  a  pale  yellow 
(if  at  all),  and  shipped  in  steamers  fitted  with  cooling  chambers. 
Australia  is  thu-ty-one  days  by  steamer  and  New  York  is  about  the 
same,  and  yet  steamers  from  Australia  bring  butter,  beef,  and  mutton 
to  South  Africa,  and  continue  to  England,  a  distance  of  7,000  miles 
from  this  port,  with  the  route  crossing  the  equator.  It  is  true  that 
Australian  steamers  have  the  advantage  of  return  cargo,  which  Ameri- 
can steamers  would  not,  and  liberal  concessions  are  given  them  by 
the  Government.  Owing  to  the  loss  of  cattle,  the  demand  for  butter 
in  this  country  must  continue  for  years.  The  shipments  from  Aus- 
tralia will  now  fall  off  and  remain  few  from  April  to  November. 

In  connection  with  the  importation  of  butter,  eggs,  meat,  and  other 
perishable  products,  the  local  cold-storage  facilities  should  be  men- 
tioned. Up  to  the  present,  such  facilities  have  been  controlled  by 
10317 3:3 
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one  company,  which  owns  all  the  cold-storage  plants  and  refrigera- 
tor ears  in  South  Africa,"  and  consequently  has  been  able  to  control 
the  sale  of  these  products. 

If  American  producers  can  deliver  such  products  as  cheaply  as 
other  countries,,  this  company  will  be  their  best  customer  here.  I  am 
informed  tltat  a  company  is  now  being  organized  for  the  erection  of  a 
large  cold-storage  plant  in  this  city,  and  that  the  Grovemmeiit  of  the 
South  African  Republic  has  signed  a  similar  contract.  This  report 
should  bo  read  in  connection  with  that  in  regard  to  meats,  and 
American  manufacturei*s  of  refrigerator  and  cold  storage  i>la]Lts 
should  take  notice. 

Meats. — It  is  reported  that  over  800,000  cattle  have  died  in  South 
Africa  from  the  disease  known  as  the  ''rinderpest."  The  wealth  of 
the  native  tribes  was  once  in  cattle.  Taxes  were  paid  with  cattle; 
the  bi'eed  was  fair;  the  condition  was  good  when  not  on  long  journeys^ 
and  the  meat  all  that  could  bo  expected  Irom  *'range"  or  grass-fed 
stock,  besides  being  cheap. 

Sheep  are  easily  kept,  the  bunch  grass  of  the  "karoos"  affording^ 
excei>t  in  case  of  drought,  ample  food.  The  weight  per  head  of  cattle 
when  fit  for  the  market  ranged  from  700  to  900  pounds^  dressed. 
While  the  disease  still  exists,  it  is  being  rapidly  stamped  out  by  the 
wise  and  energetic  action  of  the  authorities^  and  inoculation  has  been 
the  means  of  saving  large  numbers*  Where  once  not  a  pound  of  beef 
or  mutton  was  imported,  the  imports  of  beef  and  mutton  into  Soutk 
Africa  (except  through  the  port  of  Ixwiren^o  Marquez)  for  the  year 
1897  were: 

Imports  of  meat  products  into  South  Africa, 


Description. 


Total 
imports. 


From  United 
States^a 


Frozen  or  chilled. . 
Tinned  or  canned . 
Salted  or  cured  . . . 


Pounds. 
1,991,281 
6,809,  oVD 

3.  an,  147 


Formd*.. 


4,817,706 
231. 580 


a  Approximate  figures. 

One  of  the  issues  of  the  recent  election  was  the  elimination  of  the 
duties  on  food  products.  It  is  feared,  however,  that  the  farmer  ele- 
ment in  Parliament,  which  is  in  the  majority,  will  not  consent. 

Australia  and  New  Zealand  have  been  the  largest  shippers,  and 
allow  me  again  to  repeat  what  was  stated  in  the  report  on  eggs,  that 
the  :listance  from  Australia  and  New  Zealand  to  this  port  is  not  much 
less  than  that  from  New  York;  yet  steamers  with  cooling  chambers 
reach  this  port  from  these  countries  weekly,  discharge  part  of  their 
cargo,  and  then  proceed  to  England.  Consideration  must  be  given  to 
the  fact  that  all  the  steamship  lines  have  concessions  from  the 
Government,  which  is  of  great  assistance.     Beef  packers  in  America 
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hAve  been  of  the  opinion  that  the  shipment  of  meat  in  refrigerator 
ships,  a  journey  of  thirty-two  days,  wonld  not  be  possible.  They 
argue  that  the  meat  on  arrival,  when  exposed  to  the  air,  would 
deteriorate  and  '*fall  to  pieces;'*  and  yet  Australia  and  New  Zealand 
send  beef  and  mutton  as  great  a  distance,  and  add  seventeen  to 
Iwenty-fcHir  dajrs  to  reach  England,  and  it  is  said  the  meat  arrives 
there  in  good  condition.  I  know  that  when  it  reaches  here  it  is  kept 
in  I'efrigeratoi's  for  many  days,  and  I  consider  the  quality  excellent. 
South  America  has  also  exported  much  frozen  mutton  to  this  country. 

Australia  and  New  Zealand  are  now  sending  tinned  goods,  sheep 
and  beef  tongues,  boiled  and  roast  mutton,  rabbits,  and  even  condensed 
milk.  Packers  of  the  United  States  should  have  fast  refrigerator  ships 
for  this  market,  build  their  own  cold  storage  here,  and  send  beef  that 
when  dressed  will  weigh  from  700  to  900  pounds,  and  mutton  weigh- 
ing fr(mi  40  to  50  pounds. 

If  beef,  and  even  mutton  and  pork,  can  be  landed  here  at  a  price  not 
too  much  in  advance  over  that  charged  on  goods  delivered  in  England 
the  market  is  ours.  But  it  must  be  borne  in  mind  that  Australia  feeds 
2,500,000  sheep;  Tasmania,  1,500,000;  New  Zealand,  19,000,000;  and 
that  4  cents  per  pound  for  mutton  is  considered  a  profitable  price. 
While  the  United  States  may  not  be  prepared  to  compete  in  mutton  at 
present,  it  can  in  beef. 

The  duty  on  beef  and  mutton  is  2  cents  per  100  pounds.  Consumers 
are  paying  18  to  24  cents  per  pound  for  mutton  and  beef,  the  choicest 
cuts  being  very  much  higher. 

The  following  population  is  to  be  supplied: 

Population  of  South  Africa. 


Cokmiea  aikd  republics. 


Cape  Colony 

Hatal 

Oranj^Freo  State 

South  African  Republic . 


White. 


3B2,908 
46,788 
49,950 

118,642 


Colored. 


l,3S3i043 

5^,83S 
129,787 
650,000 


This  does  not  include  the  large  white  and  colored  poi>ulation  in 
other  parts  of  South  Africa  under  British,  German,  and  Portuguese 
pi*oteetion. 

The  United  States  has  held  the  market  in  tinned  meats,  but  Aus- 
tralia is  making  rapid  encroachments.  Imports  of  tinned  and  salted 
or  cured  meats  from  England  are  also  of  some  magnitude,  and  much 
of  this  is  of  American  production,  shipped  to  England  and  there  cured 
wrd  canned.     Bacon  and  ham  are  also  imported  from  England. 

The  English  people  here  prefer  the  English  '*cure.'*  The  meats 
consumed  in  this  country  must  be  imported,  for  many  years  will  pass 
before  meat-producing  animals  will  again  exist  in  sufficient  quantities 
to  supply  the  market.    I  sx>eak  of  beef  alone.    Sheep  were  not  affected 
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by  the  rinderpest,  and  there  are  over  2,000,000  in  South  Africa.  If 
some  of  our  raisers  of  cattle  would  ship  cattle  and  raise  them  here  it 
would  be  a  profitable  enterprise. 

Since  writing  the  above,  word  has  reached  this  office  that  in  the 
Eonigha  district  sickness  is  ravaging  the  sheep.  To  diseased  sheep, 
grass  seems  to  provide  no  nourishment.  The  farmers  are  powerless 
to  stop  mortality,  and  the  Government  is  asked  to  investigate.  One 
farmer  has  lost  800  out  of  1,400  sheep. 

Lard, — The  imports  of  lard  into  Cape  Colony  and  Natal  for  J896 
and  1897  were: 


Year. 


1896. 
1897. 


Total  im- 
ports. 


153,960.64 
92.636.46 


Prom  United 
Sutee. 


$15,295.30 
73,436.96 


The  United  Kingdom  sent  the  bulk  of  the  remainder,  and  it  is  pre- 
sumed that  some  portion  of  those  shipments  came  originally  from  the 
United  States. 

The  bulk  of  the  lard  from  the  United  States  is  supplied  by  only  a 
very  few  of  our  producers.  It  usually  comes  in  tin  boxes  of  from  2 
to  20  pounds  in  weight,  and  is  worth  to-day  to  the  consumer  20 
cents  per  pound.  I  am  of  the  opinion  that  the  substitute  known  in 
the  United  States  as  cottolene,  a  product  of  cotton  seed,  would  find  a 
ready  market,  provided  it  c6uld  sell  at  a  price  slightly'-  lower  than 
that  of  lard.  The  duty  on  lard  is  4  cents  per  pound. — {James  (?. 
Stoice,  Consul' Oeneral  at  Cape  Colony.) 

Trichinae:  German  Inspection  of  American  hog  products.— 
Consul  John  A.  Barnes  sends  from  Cologne,  August  3,  1898,  a  report 
upon  trichinae,  and  adds  that  the  health  officials  of  Cologne  recently 
had  in  their  possession  two  sides  of  American  bacon  in  which  it  was 
claimed  evidences  of  trichina}  were  found.  This  meat  came  in  a 
shipment  of  twenty-five  cases.     The  report  reads: 

Through  the  medium  of  a  society  of  German  foreign  meat  importers 
whose  object  is  the  protection  and  promotion  of  the  German  trade  in 
meats  and  fat  products,  I  learn  that  for  the  last  fifteen  years,  begin- 
ning with  the  decree  of  1 883  prohibiting  the  importation  of  American 
meat,  and  ending  with  the  close  of  last  year,  there  were  officially  con- 
firmed in  the  Kingdom  of  Prussia  3,003  reported  cases  of  illness  from 
trichinae,  207  of  which  resulted  in  death.  Of  these  total  numbers, 
there  could  be  traced  to  the  eating  of  European  meat,  examined  in 
Germany  and  found  to  be  free  from  trichinse,  1,242  cases  of  illness 
and  102  deaths.  Thus  41.35  per  cent  of  all  the  cases  of  illness  and 
49.7  per  cent  of  all  the  deaths  were  caused  by  the  consumption  of 
European  pork,  which  was  examined  in  Germany  and  found  to  be 
free  from  trichinse.     The  remaining  cases  could  also  be  traced  to 
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importations  of  European  meat,  partly  examined  and  partly  not 
examined,  and  found  to  contain  triehinaB,  and  yet  handled  by  the 
trade. 

In  not  one  of  the  above  3,003  cases  could  it  be  proved  that  the  ill- 
ness was  caused  by  the  use  of  American  salted,  pickled,  or  tinned 
meat,  nor  by  smoked  sausage  (imported  under  imperial  decree  of  Sep- 
tember 3,  1891).  This  statement  holds  good  for  all  Germany.  In 
confirmation  of  this  fact,  the  society  hereinbefore  mentioned  has 
issued  posters  wherein  a  reward  of  1,000  marks  ($238)  is  offered  to 
the  person  who  can  prove  that  trichinae  have  been  transferred  to 
human  beings  by  the  consumption  of  American  salted  or  pickled  pork 
or  smoked  sausage  imported  under  the  imperial  decree  of  September 
3,  1891,  canceling  the  edict  forbidding  the  importation. 

The  inspection  of  American  meats  and  sausages  is  much  more  rigid 
than  the  tests  for  the  German  home  products.  The  American  prod- 
uct is  twice  inspected.  Before  the  meat  leaves  the  United  States,  I 
am  informed  that  from  each  hog,  as  a  whole,  the  inspector  selects  six 
samples  or  pieces,  and  from  these  pieces  are  taken  eighteen  cuts,  to 
which  is  applied  the  microscopical  test.  When  this  meat  reaches 
Germany  it  is  again  cut  into  eight  or  ten  pieces;  from  each  of  these 
the  inspector  selects  three  samples  or  pieces,  and  from  each  of  these 
samples  or  pieces  three  are  taken  for  the  microscopical  test.  This 
results  in  the  inspection  of  ninety  separate  pieces  from  the  American 
hog,  while  in  the  inspection  of  the  German  hog  only  eighteen  pieces 
are  tested.  By  this  mode  of  inspection  it  can  be  readily  seen  that 
opportunities  of  discovering  ten  eases  of  trichina  are  available  in 
the  inspection  of  an  American  hog,  as  against  two  chances  in  the 
case  of  the  German  hog.  When  inspected,  the  German  hog  is  divided 
into  two  pieces  only,  being  severed  lengthwise,  from  the  head  down 
the  back,  thus  leaving  the  head  still  attached  to  both  of  the  divided 
parts  of  the  body. 

As  regards  the  inspection  of  American  sausage,  I  learn  that  in  this 
district  (Cologne)  three  pieces  arc  taken  for  inspection  purposes  fi^om 
2  pounds  of  imported  sausage.  Even  if  no  trichinsB  are  discovered 
after  this  rigid  inspection,  the  sausage  is  much  injured,  if  not  entirely 
ruined,  for  selling  purposes,  inasmuch  as  this  process  not  only  has  a 
tendency  to  c^iuse  the  meat  to  become  dry  and  hard,  but  it  bears  plain 
evidence  of  having  been  subjected  to  an  inspection,  which  is  not  a 
very  flattering  testimonial  as  to  its  worth  or  desirability  as  food.  On 
the  other  hand,  German  sausage  is  subjected  to  no  such  examina- 
tion since  the  meat  is  inspected  as  hereinbefore  stated,  thereby 
escaping  the  rigid  and  damaging  process  followed  in  the  German 
inspection  of  the  American  sausage. 

When,  in  1891,  the  edict  against  sausage  and  pork  products  from 
America  was  canceled,  no  inspection  of  sausage  or  pickled  pork  was 
required  until  July  1,  1898.     Since  then  both  products  are  subjected 
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to  inspection.  This  will  result  in  tihe  absolate  exclusion  of^sansage 
and  pickled  pork  or  boneless  lutnis  from  the  German  market.  In  the 
case  of  boneless  hams  weighing  from  2  to  3  pounds  each,  the  cost  of 
inspection  amounts  to  15  pfennigs  per  kilogram,  or  15  marks  ($3.57) 
per  100  kilograms  of  220  English  pounds.  Add  to  this  the  duty  of 
20  marks  and  we  will  have  a  total  cost  of  35  marks,  or  $8.33  on  220 
pounds  of  meat,  which  virtually  means  the  prohibition  of  such 
products. 

Other  expedients  also  appear  to  be  resorted  to  by  self-constituted 
authorities  in  order  to  discourage  and  prevent  the  large  consumption 
of  American  meats.  There  is  now  pending  before  the  court  at  Elber- 
feld,  a  town  near  Cologne,  a  suit  relating  to  a  case  of  meat  from 
America  which  was  packed  in  borax.  It  seems  that  the  municipality 
of  Cologne  issued,  through  the  daily  papers,  a  notice  or  warning  to 
dealers  that  such  meat  should  not  be  handled  or  sold  by  them,  alleg- 
ing its  use  to  be  detrimental  to  the  health  of  the  consumer.  Any 
citizen  is  permitted  under  this  order  to  file  a  complaint  regarding  this 
kind  of  meat.  As  a  consequence,  when  the  burgermeister  (mayor) 
issues  his  edict  or  warning,  the  dealers  in  meats  are  afraid  to  handle 
or  sell  the  prohibited  products;  and  this  is  done  in  spite  of  the  fact 
that  the  Emperor  alone  has  the  power  to  prescribe  the  manner  of 
packing  or  preparing  human  food. 

The  burgermeister  of  Solingen  has  exercised  the  same  power  as 
claimed  by  the  bilrgermeister  of  Cologne,  by  indorsing  and  repeating 
this  edict  or  warning  in  his  district  against  the  use  of  boraxed  meats, 
and  this  action  has  resulted  in  bringing  the  case  to  the  attention  of 
the  court  of  Elberfeld.  The  society  for  the  protection  of  German 
trade  and  industry  in  foreign  meats  and  fat  products  is  contesting 
this  question  and  expects  to  be  able  to  prove  by  distinguished  German 
professors  tliat  the  use  of  borax  for  packing  meats  is  not  injurious  to 
human  life. 

I  am  likewi.se  informed  that  uninspected  American  hog  products 
have  been  introduced  into  Germany  from  Belgium  in  boxes  in  which 
other  regularly  inspected  meats  had  been  received  from  America, 
bearing  the  label  of  microscopic  inspection. 

The  following  is  a  case  in  point:  Originally,  in  the  microscopic 
inspections  in  the  United  Staites,  the  certificates  thereof  were  the  same 
as  those  given  for  usual  antemortem  and  postmortem  inspections, 
with  the  addition  of  a  i^ed  stamp  placed  on  the  certificate,  stating 
that  the  goods  mentioned  were  microscopically  inspected  and  found 
free  from  triehinse.  On  one  occasion  a  carload  of  bacon  arrived  at 
the  custom-house  of  Aix  la  Chapelle,  the  certificate  of  which  was 
without  the  red  stamp.  The  custom-house  officers  refused  to  let  the 
car  enter  Germany  and  reporte<l  the  case  to  the  buyer  at  Dfiren. 
This  man  wrote  to  the  Antweri>  firm  that  he  refused  to  accept  said 
ear,  because  he  was  entitled  to  receive  the  meat  regularly  inspected, 
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as  required  by  the  German  laws.  The  seller  at  Antwerp  replied  that, 
iH  fact,  the  meat  in  question  had  been  regularly  inspected  micro- 
scopically, and  it  was  by  mistake  that  the  certificate  did  not  bear  the 
red  stamp;  that  such  an  error  happened  sometimes,  but  that  the 
United  States  consul  in  Antwerp  would  rectify  the  certificate  if  the 
buyer  would  return  it  for  that  purpose.  Unfortunately  for  the  Dilren 
merchant,  he  believed  this  story,  sent  the  certificate  back,  and  received 
it  again  two  or  three  days  afterwards  bearing  now  the  red  stamp.  lie 
presented  this  document  at  the  custom-house  at  Aix  la  Chai)elle,  in 
order  to  have  the  carload  entered  into  Germany,  but  the  custom- 
house officer  had  reported  first  to  the  American  consul  at  Antwerp, 
and  when  he  learned  that  the  consul  had  neither  changed  the  certifi- 
cate nor  had  been  authorized  to  do  so,  the  entrance  into  Germany  was 
refused  and  the  buyer  placed  under  accusation  of  having  falsified  a 
public  document.  After  several  years,  the  suit  terminated  in  the 
supreme  court  in  Leipzig  with  a  sentence  of  the  Diiren  merchant  to 
eight  days'  imprisonment  for  assisting  in  the  falsification  of  a  public 
document.  The  Belgian  merchant,  of  course,  could  not  be  prosecuted 
in  Crermany. 

How  many  times  the  Belgian  port  has  sent  into  Germany  unin- 
spected meats  it  is  impossible  to  say.  It  is  rumored  that  a  regular 
tariff  in.  empty  boxes  with  proper  inspection  labels  and  certificates 
has  existed  at  Antwerp  for  some  time,  with  a  probability  of  a  like 
organization  in  Rotterdam. 

American  hams  in  Germany. — Hon.  John  A.  Barnes,  United 
States  consul  at  Cologne,  furnished  the  Department  of  State  an  article 
from  the  Stadt  Anzeiger,  of  Cologne,  bearing  upon  the  sale  of  Ameri- 
can hams  in  Germany.  The  article  is  as  follows:  **The  chief  mayor 
publishes  the  following  notice :  American  hams  have  been  brought 
into  the  market  which  were  painted  with  boracic  acid  in  order  to  pre- 
serve them.  Although  they  were  carefully  washed  before  being 
offered  for  sale,  the  meat  was  strongly  impregnated  with  boracic  acid 
and  crystals  of  borax  had  formed  on  the  bone,  as  was  shown  by  the 
results  of  the  chemical  examination.  Now,  the  court  of  correction 
has  declared,  on  the  basis  of  the  opinion  of  experts,  that  the  boracic 
acid  is  a  poison  liable  to  injure  the  health  of  human  beings.  It  is 
therefore  not  permitted  to  keep  on  sale  or  sell  meat  that  is  preserved 
with  boracic  acid,  and  all  those  who  act  against  this  order  will  be 
proceeded  against  according  to  the  imperial  law  of  May  14,  1879, 
touching  the  trade  in  food." 

The  consul  states  that  in  Germany  hams  are  cured  by  what  is 
known  as  the  "wet  process."  The  following  ingredients  are  required 
in  this  process:  Boracic  acid,  30  per  cent;  nitrate  of  potash,  30  per 
cent;  and  common  salt  30  per  c^nt.  It  would  seem,  therefore,  as  Mr. 
Barnes  says,  that  "boracic  acid  in  American  meat  is  'poison,'  while 
in  German  products  it  is,  we  inust  infer,  palatable  and  healthy." 
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Horses,  cattle,  etc.,  in  Switzerland. — Consul-General  Du  Bois, 
writing  from  St.  Gall,  on  August  5,  reports  a  noticeable  increase  in 
the  foot-and-mouth  disease  among  Swiss  cattle.  The  disease  is  quite 
prevalent  in  Graubunden,  the  canton  bordering  on  Austria  and  Italy. 
There  are  more  heixis  affected  here  than  in  all  the  rest  of  Switzerland. 
For  this  reason  stringent  measures  are  enforced  to  prevent  the  fur- 
ther introduction  of  this  disease  from  Italy  and  Austria. 

Although  there  has  been  an  increase  of  10  per  cent  in  the  importa- 
tion of  horses  during  the  last  ten  years,  the  ten  cantons  of  Switzer- 
land have  fewer  horses  to-day  than  they  had  thirty  years  ago.  Horse 
breeding  since  18G6  has  fallen  off  over  50  per  cent.  This  fact  has 
increased  the  importation  of  horses  into  Switzerland.  During  the 
ten  years  from  1850  to  18G0,  the  average  annual  importation  was  1,000 
head,  while  during  the  past  ten  years  the  average  annual  importation 
has  amounted  to  about  7,500  head.  There  are  now  about  38  horses 
for  every  1,000  inhabitants  in  Switzerland. 

Of  neat  cattle  there  are  1,376,690,  or  43  head  for  every  100  of  the 
population. 

Of  swine,  there  are  185  for  every  1,000  of  the  population.  In  the 
canton  Inner- Rhoden  there  ai*e  742  head  of  swine  per  1,000  inhab- 
itants, while  the  canton  of  Basle  has  only  9.  The  importation  of  these 
animals  has  increased  185  per  cent  in  thirty  years.  Sheep  raising  has 
declined  greatl}'  in  Switzerland  during  the  past  thirty  years — from 
447,001  in  1866  to  271,901  in  1896,  or  89  per  1,000  inhabitants.  Goat 
raising  has  held  its  own  well  during  this  i)eriod.  In  1866  there  were 
375,482  goats  in  Switzerland.  There  are  now  415,875,  or  about  145 
to  every  1,000  of  the  x^opulation. 

The  bee  culture  has  increased  during  the  past  twenty  years  nearly 
100  per  cent.  There  are  now  275,000  hives  in  Switzerland.  The 
canton  of  Lucerne  has  187  hives  to  every  1,000  of  the  population, 
which  is  the  highest  average  in  Switzerland. — (Consular  Report^ 
November,  1S98.) 

Animals  and  animal  products  in  Malta. — In  May,  1898,  lion. 
John  II.  Grout,  jr.,  sent  a  report  to  the  Department  of  State,  from 
which  the  following  is  extracted:  "Condensed  milk  is  imported  in 
large  quantities,  but  mostly  of  inferior  quality.  This  is  used  mostly 
by  the  navy  stationed  here  and  by  residents  who  have  an  aversion  to 
goat's  milk.  The  Maltese  are,  as  a  rule,  prejudiced  against  condensed 
milk.  About  30,000  goats  and  sheep  are  kept  on  the  islands  for  milk- 
ing purposes;  also  some  900  cows.  Cow's  milk  is  not  generally  used, 
except  by  English  residents.  Fi'csh  cheese,  which  is  also  used  in  a 
dry  form,  is  made  from  sheep's  milk.  The  sheep  are  of  a  peculiar 
breed  and  yield  large  quantities  of  milk.  There  are  no  pastures  on 
the  islands,  and  the  feeding  of  the  goats  and  sheep  has  to  be  done  by 
the  best  means  obtainable.  Notwithstanding  this  drawback,  the 
animals  thrive." 
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Butter  in  Paraguay. — Appearances  would  indicate  a  promising 
market  for  American  butter  in  Paraguay.  There  is  very  little  of  this 
ex)mmodity  to  be  found  in  this  country,  although  everyone  likes  it  and 
wants  it.  The  scarcity  may  be  due  to  the  small  number  of  dairies 
and  factories.  There  are  no  butter  factories  in  the  country,  and  all 
of  the  dailies  are  located  in  the  small  town  of  San  Bernardino,  whose 
X)opulation  is  almost  exclusively  German. 

During  the  year  1897  there  were  introduced  about  2,500  pounds, 
mostly  from  Italy,  coming  in  pound  cans.  The  small  importation 
would  seem  to  be  due  to  the  fact  that  no  attention  is  paid  to  the  but- 
ter trade.  The  butter  produced  in  the  country  is  retailed  for  35  or  40 
cents  gold  per  pound. 

The  duty  on  imported  butter  is  50  per  cent  ad  valorem,  and  the 
revenue  collected  from  this  source  last  year  amounted  to  $421  gold. 

The  best  butter  to  be  found  comes  from  the  German  colony  at  San 
Bernardino;  that  which  is  imported  from  Europe  is  very  good,  but 
not  equal  to  what  is  made  by  our  American  butter  factories.  The 
superior  quality  of  the  American  butter  would  insure  its  rapid  sale. 
Butter  is  but  little  seen  on  tables  generally,  and  those  hotels  which 
use  it  charge  extra  for  it. 

Let  any  butter  manufacturer  cater  to  the  whims  of  the  people  by 
placing  on  their  small  cans  a  picture  of  the  President  of  Paraguay  or 
that  of  some  of  the  leading  statesmen  and  an  old  historic  house  or 
two,  which  would  catch  the  eye  of  the  people  and  cause  it  to  be  talked 
about.  This  would  give  popularity  to  the  American  brand,  and  ought 
to  lead  to  quick  and  profitable  sales.  Nothing  of  this  sort  exists  in 
the  countr3\ — {John  N.  Ruffin,  Consul  at  Asuncion.) 

American  butter  in  Japan. — The  imports  of  butter  into  Japan  for 
the  year  1897  amounted  to  136,863  catties,  or  182,484  pounds,  at  a 
declared  value  of  about  $37,500  gold.  Of  this  quantity  the  United 
States  furnished  73,000  pounds,  France  32,000  pounds,  and  Austria, 
Denmark,  Germany,  Holland,  Ital}'',  and  Switzerland  the  rest.  The 
larger  quantity  imported  from  the  United  States  comes  from  Cali- 
fornia. The  average  price  is  about  70  sen  per  pound,  or  -some  35 
cents  gold.  A  small  quantity  is  imported  from  Canada,  and  Danish 
and  Dutch  brands  are  quite  popular. 

The  demand  for  butter  is  chiefly  confined  to  the  foreign  population 
and  vessels  touching  at  Japanese  ports,  and  is,  of  course,  somewhat 
limited.  I  have  no  doubt  that  United  States  creamery  butter,  prop- 
erly prepared  for  table  use  and  put  up  in  attractive  packages  in  such 
a  manner  as  to  preserve  its  sweetness  and  keep  it  fresh,  would  speed- 
ily control  the  market. 

Wo  have  had  no  trouble  in  procuring  sweet  butter  from  October  to 
March  or  April,  but  during  the  rest  of  the  year  all  butter  here  seems 
to  become  more  or  less  strong  and  rancid.     Butter  carefully  wrapped 
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in  cloth  and  packed  in  tins  and  seemingly  sweet  when  first  opened, 
becomes  rancid  when  exposed  to  the  air.  The  native  output  is  quite 
limited. — {JohnF.  Oowey,  Consul- Oeneral  at  Yokohama.) 

Sheep  and  wool  in  Cape  Colony. — Under  date  of  March  15, 1898, 
Consul  Roberts,  of  Cape  Town,  sent  the  following  statistics  on  the 
sheep  a6d  wool  industry  of  Cape  Colony  to  the  Department  of  State, 
and  they  are  published  in  the  Consular  Report  for  July,  1898: 

Sheep  area,  number  of  sheep,  and  amount  of  wool  in  Cape  Colony  in  1S56, 1865, 

1875,  1891,  and  1895, 


Year. 


1850  (estimate) 
1865  (census).. 
1875  (census).. 
1891  (censoa) . . 
1886  (estimate) 


Area. 


Sheep. 


Sq^miles. 
197,014 
197,044 
199,950 
221,311 
276,917 


Number. 
6,469,90 
9,886,085 
10,976,663 
16,706,106 
14,409,434 


WooL 


Poundt. 

]8,90K,08B 
28,816,181 
56,088.6SP 
4S,S?1,S0B 


Mr.  Robei-ts  ai^lds:  "Cape  Colony  in  1856  and  1865  did  not  include 
Kaifraria,  Transkeian  territories,  Pondoland,  Griqualand  West,  and 
Bechuanaland;  in  1875  the  Transkeian  territories,  Pondoland,  Gri- 
qualand West,  and  Bechuanaland  were  not  included;  and  in  1891 
Bechuanaland  and  Pondoland  were  not  included.  The  territories 
that  have  been  from  time  to  time  absorbed  are  more  noted  as  cattle 
than  sheep  runs." 

Somali,  or  black-head,  sheep. — The  following  interesting  state- 
ments^ concerning  the  black-head,  or  Somali,  sheep  were  furnished 
the  Department  of  State  by  lion.  W.  W.  Masterson,  Consul  at  Aden, 
and  appeared  in  the  Consular  Report  for  February,  1898: 

The  principal  kind  of  meat  consumed  by  the  people  of  this  country,  botk 
nativd  and  foreign,  is  the  mutton  of  the  Samoli,  or  black-head,  sheep ;  and,  no 
matter  by  whom  eaten,  all  pronounce  it  the  best  mutton  ever  tasted.  This  sheep, 
as  its  name  indicates,  is  from  the  Somali  country,  on  the  African  coast;  and, 
sin^ar  to  say,  it  thrives  better  there  than  anywhere  else  in  the  surrounding 
country.  '  •  ^ 

These  sheep  are  raised  in  flocks  and  herds  and  move  from  place  to  place,  where 
food  is  most  plentiful,  under  the  guidance  of  shepherds,  and,  generally  si)eaking, 
a  native  s  wealth  is  reckoned  by  the  number  of  sheep  he  owns. 

Somali  land  is  a  very  barren  and  sandy  country,  so  the  grazing  that  these  sheep 
get  is  very  limited,  but  like  our  American  goats,  they  can  subsist  on  the  coarsest 
and  seemingly  most  unpalatable  food,  such  as  the  prickly  mimosa  and  a  kind  of 
a  desert  scrub  brush,  as  well  as  whatever  else  they  can  find  in  such  a  country. 

To  the  i)erson  only  accustomed  to  seeing  the  different  kinds  of  sheep  found  in 
the  United  States,  these  sheep,  at  first  sight,  present  a  rather  peculiar  appear- 
ance. As  one  of  their  names  implies,  their  heads  are  perfectly  black ;  this  black 
sometimes  extending  as  far  back  as  the  shoulders,  the  balance  of  the  body  and 
legs  being  white.  They  have  no  wool,  as  has  the  ordinary  sheep,  but  a  short, 
fine  hair,  similar  to  that  of  the  dog. 
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The  most  peculiar  thing  about  them  is  that  they  have  a  large  lump  of  pure  fat 
growing  right  at  the  root  of  the  tail,  and  this  fat  varies  in  size  and  weight  accord- 
ing to  the  condition  of  the  sheep.  A  medium-sized  lump  of  this  fat  weighs  about 
4  pounds,  and  it  varies  from  1  i  to  6  pounds.  People  who  have  studied  the  natiu*e 
and  habits  of  these  sheep  say  that,  like  the  camel,  which  is  able  to  subsist  for 
days  without  food  from  the  strength  derived  from  the  tissues  of  his  hump,  this 
black-head  sheep  is  able  to  subsist  on  the  strength  of  this  fat  at  the  root  of  his 
tail  for  quite  a  number  of  days  without  any  other  sustenance. 

A  black-head  sheep  in  reasonably  good  order  weighs  from  35  to  40  pounds^  and  is 
worth  about  4  or  5  rupees  [a  rupee  is  about  21  cents].  This  skin  when  sun-dried 
weighs  about  a  pound  and  a  half,  and  sells  in  the  market  for  a  rupee,  Xhe  prin- 
cipal market  for  these  skins  is  New  York,  and  commercially  they  are  known 
as  **  Mocha  skins,**  but,  like  the  "  Mocha  coffee  "  of  commerce,  this  is  merely  a 
term  and  nothing  else.  In  the  year  1896-97  there  were  exported  to  the  United 
States  skins  to  the  value  of  $65^,4^.14,  and  f.ully  one-half  of  these  skins  were 
black-head  sheep. 

In  the  first  part  of  this  communication  I  mentioned  something  about  these 
riieep  thriving  better  in  Somali-land  than  anjrwhere  else  in  the  surrounding 
€Oontry ;  but  I  do  not  mean  to  imply  from  this  that  they  would  not  do  well  in 
other  parts  of  the  world,  for  I  do  not  know  about  their  being  raised  anywhere 
dae,  with  this  exception — that  several  years  ago  four  of  these  sheep  were  taken  to 
the  zoological  garden  at  Frankfort,  Germany.  A  person  from  that  place  not  long 
ago  informed  me  that  these  sheep  now  numbered  about  thirty  from  natural 
increase.  So  it  seems  that  they  are  able  to  stand  a  considerable  change  of 
elimate. 

If  any  of  the  readers  of  this  article  would  care  to  investigate  this  subject  further, 
I  would  be  glad  to  give  any  additional  information  that  I  may  be  able  to  secure. 

Prices  in  Cape  Colony. — Hon.  James  G.  Stowe,  Consul-General  at 
Cape  Colony,  furnishes  the  Department  of  State  with  the  retail  prices  of 
provisions  at  that  place  on  May  13, 1898,  among  which  are  the  following : 

Cents. 

Bacon perpound..  36 

Butter do 56 

Cheese do 30 

Extracts  of  beef pertin_-  24 

Hams - per  pound..  36 

Lard - do 2o 

Milk, condensed pertin_.  30 

Mince-meat - per  pound..  36 

Tinned  tongues - do 23 

Tinned  hams per  tin..  48 

Tinned  chicken do 32 

Imports  of  hides  and  skins  from  Calcutta. — lion.  R.  F.  Patterson, 
Consul-General  at  Calcutta,  is  authority  for  the  statement  that  the 
United  States  has  imported  hides  and  skins  from  Calcutta  as  follows : 

1893-»4 $1,755,377 

1894-95 2,812,400 

1895-96 3,857,326 

1896-97 2,618,472 

1897-98 4,284,072 
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EXTRACTS  FROM  CORRESPONDENCE. 

The  correspondence  of  the  Bui-eau  of  Animal  Industry  covers  a 
range  as  wide  as  the  subject  of  animal  industry  itself.  The  extracts 
given  herewith  touch  ujHyn  a  very  small  percentage  of  that  part  of  the 
correspondence  relating  to  contagious  diseases  of  animals.  One  letter 
on  a  particular  disease  is  considered  sufficient  for  the  purpose  of  this 
report,  although  the  files  show  numerous  letters  on  the  subject. 

It  may  be  of  advantage  to  the  public,  considered  in  the  light  of 
instruction,  to  be  informed  that  a  majority  of  the  replies  to  inquiries 
about  diseases  of  animals  bear  the  statement  that  sufficient  accurate 
data  is  not  given  to  enable  the  Bureau  to  make  a  determination  of  the 
diseaJie.  General  symptoms  are  not  sufficient,  as  they  may  be  character- 
istic of  several  different  diseases.  It  often  hapi>ens,  too,  that  the 
symptoms  given  are  such  that  a  personal  investigation  by  a  veteri- 
narian is  evidently  necessary  in  order  to  make  a  correct  diagnosis. 
Such  investigations  the  Bureau  is  unable  to  make,  except  in  rare  cases 
where  a  contagious  disease  is  suspicioned. 

DISEASES  OF  CATTLE. 

Ergotism. — A  disease  of  cattle  has  broken  out  here,  new  to  the 
farmers  and  stockmen;  and  in  one  instance  three  shoats  had  the 
same  disease.  I  have  attended  a  dozen  of  the  cattle  and  found  the 
same  symptoms  in  all,  as  follows:  Great  stiffness,  a  drooping  of  the 
ears,  back  reached  up,  cessation  of  chewing  the  cud,  an  entire  loss 
of  milk  with  the  cows,  great  emaciation,  can  not  eat  or  graze,  driv- 
eling at  mouth,  eyes  badly  mattered,  running  at  the  nostrils  like 
distempered  horses,  hind  legs  badly  swollen,  and  a  flinching  when 
trying  to  milk.  The  disease  generally  runs  its  course  in  fifteen  d&ys. 
I  have  given  only  the  most  prominent  points  in  the  cases  seen.  The 
loss  of  flesh  is  something  wonderful.  Eight  miles  east  there  is  a  great 
number  of  deaths.  The  hoofs,  I  am  told,  came  off,  and  the  animals 
had  to  bo  killed.  Is  not  this  the  foot-and-mouth  disease  spoken  of 
as  in  Europe  and  other  countries,  as  in  Switzerland,  whose  cattle,  I 
see,  are  debarred  from  entering  the  United  States?  Is  it  aphthous 
fever?  If  so,  what  is  the  cause  and  the  best  treatment?  And  will 
it  be  worse  a  year  hence  ?  Has  cold  weather  any  influence  in  stop- 
ping its  ravages  ?  Please  give  me  all  the  inf onnation  you  can  cover- 
ing the  disease.— (/.  S,,  McComh,  lU,,  Nov,  26,  1898,) 

Reply. — Judging  from  the  symptoms  you  describe,  there  can  he 
little  doubt  that  the  disease  in  question  is  ergotism,  and  is  caused  by 
the  i)re8encc  of  ergot  in  the  hay  which  has  been  fed  to  the  animals. 
The  stiffness  and  swelling  of  the  limbs,  the  uiflammation  of  the  mucous 
membrane  of  the  mouth  and  eye,  the  remarkable  loss  of  flesh,  and 
sloughing  off  of  the  extremities,  all  indicate  a  poisoning  with  ergot. 
524 


Digitized  by 


Google 


FIFTEENTH  ANNUAL   REPORT.  525 

As  foot-and-mouth  disease  has  never  gained  a  foothold  in  this 
country,  and  as  it  is  a  contagious  disease  which  can  not  develop  spon- 
taneously, its  presence  in  this  country  would  indicate  that  it  had 
been  introduced  from  Europe  or  from  some  other  country  where  it  is 
known  to  exist.  In  that  case  we  should  most  probably  have  heard  of 
outbreaks  between  the  point  of  importation  and  Ohio,  as  the  disease 
is  highly  contagious  and  spreads  very  rapidly;  but  as  no  such  reports 
have  reached  us,  we  may  safely  exclude  the  diagnosis  of  foot-and- 
mouth  disease. 

Regarding  the  treatment  and  prevention  of  ergotism,  the  most 
important  i)oint  is  to  make  a  complete  change  of  food,  and  especially 
to  see  that  the  hay  is  free  from  ergot.  A  careful  examination  of  the 
hay  fed  at  the  places  where  the  disease  has  been  observed  will  soon 
demonstrate  whether  our  diagnosis  is  correct.  Among  the  varieties 
of  grasses  in  your  section  of  the  country  the  redtop,  spear  grass,  and 
wild  rye  are  those  which  are  principally  affected.  If  large  quantities 
of  hay  are  found  to  be  affected  with  ergot,  it  should  be  thrashed 
before  being  fed  to  the  cattle,  as  this  will  remove  the  fungoid  growth. 
It  is  also  of  importance  to  see  that  the  animals  are  warmly  housed, 
as  ergot  seldom  affects  cattle  except  in  cold  weather.  Plenty  of  fresh 
water  should  always  be  at  hand. 

The  best  preventive  measure  against  ergotism  is  to  cut  the  hay 
befoi-e  the  seeds  are  formed,  to  see  that  the  animals  have  a  sufficient 
quantity  of  fresh  water,  and  to  protect  them  as  much  as  possible 
against  inclement  weather. 

For  further  particulars  regarding  the  occurrence  of  this  disease  in 
the  United  States,  I  will  refer  you  to  the  First  Annual  Report  of  the 
Bureau  of  Animal  Industry,  issued  in  1884,  where,  on  pages  175  to 
214,  you  will  find  a  complete  description  of  several  outbreaks  of  the 
disease  in  Kansas,  Illinois,  Ohio,  and  other  States,  as  well  as  several 
illustrations  of  the  lesions  caused  by  ergot  and  those  duo  to  foot-and- 
mouth  disease. 

Contagious  abortion  in  cows. — There  are  a  great  many  cows  in 
this  neighborhood  that  drop  their  calves  prematurely;  I  should  judge 
that  10  per  cent  did  so  last  year.  Can  we  do  anything  to  prevent  it? — 
(W,  E.  IT.,  Yarnpa,  Colo,,  Dec,  7,  1898,) 

Reply. — It  is  probable  that  the  cows  to  which  you  refer  are  affected 
with  contagious  abortion.  This  is  an  infectious  disease  and  requires 
systematic  disinfection  to  prevent  its  ravages.  One  of  the  best  disin- 
fectants for  use  in  a  cow  stable  is  a  1  per  cent  solution  of  commercial 
sulphuric  acid.  This  acid  is  poisonous  as  well  as  corrosive,  and 
should  be  put  where  children  and  animals  can  not  have  access  to  it, 
and  be  kept  in  wooden  or  glass  vessels.  In  preparing  the  solution, 
add  the  acid  very  slowly  to  the  water,  being  careful  that  it  does 
not  splash  upon  the  face  or  hands,  stir  constantly  so  that  the  acid 
will  be  thoroughly  mixed  with  the  water.     This  solution  should  be 
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applied  freely  over  the  woodwork  of  the  staUe,  inelading  the  floors, 
and  especially  to  the  stalls  in  which  the  cows  have  aborted.  A  water- 
ing can  or  broom  may  be  used  to  apply  the  solntion  where  reqaired. 
The  fetus  and  membranes  should  be  immediately  removed  and 
destroyed,  by  burning  if  possible.  Place  the  aborting  cows  in  a 
stable  by  themselves  with  a  separate  attendant,  and  do  not  allow  any 
communieatioB  with  the  stable  containing  healthy  cows.  This  disin- 
fection should  be  repeated  in  both  stables  every  two  or  three  days. 
In  addition,  every  morning  every  animal  in  each  stable  should  be 
sponged  around  the  vulva,  anus,  back  and  hips,  and  root  of  the  tail 
with  the  following  solution :  1  dram  ecwrosive  sublimate,  1  ounce  eadi 
alcohol  and  glycerine,  4  gallons  of  pure  water.  Dissolve  the  con-osive 
sublimate  in  alcohol  and  glycerine  and  then  mix  thorou^y  with  the 
water.  This  solution  is  very  poisonous  and  should  be  kept  in  wooden 
or  glass  vessels  out  of  the  way  of  animals  and  children. 

When  a  cow  has  aborted,  her  wcnnb  should  be  washed  out  with  1^ 
gallons  of  the  solution  injected  through  a  rubber  tube  inserted  to  the 
depth  of  the  womb>  with  a  funnel  in  its  outer  elevated  end.  This 
should  be  repeated  daily  for  a  week.  In  the  case  of  other  cows  in 
the  herd  which  have  not  aborted,  one  injection  of  the  same  kind 
should  be  made  into  the  vagina,  after  which  they  need  only  have 
their  external  parts  washed  daily  with  the  solution. 

It  is  not  expected  that  this  disease  can  be  suppressed  at  once,  but 
by  keeping  up  the  treatment  the  losses  may  be  diminished.  In 
addition  to  the  above  measures  it  is  necessary  to  remove  all  the 
manure  and  contaminated  litter,  sprinkling  the  surface  of  the  same 
with  a  solution  of  sulphate  of  copper — 5  ounces  to  1  gallon  water. 
Drains  should  be  thoroughly  disinfected.  Milking  stools  and  other 
implements  may  be  treated  in  the  same  way  or  with  boiling  water. 
Great  care  should  be  taken  to  guard  against  bulls  or  cows  from 
another  herd  in  which  abortion  prevails,  and  streams  even  may  be 
suspected  if  there  is  an  aborting  herd  higher  up  the  same  stream. 

Milk  fever,  or  parturient  apoplexy,  of  cows. — We  are  losing  all 
our  cows  that  calve  by  a  new  disease,  and  we  are  unable  to  find  a 
remedy.  From  one  to  fifteen  days  after  a  cow  calves  she  is  suddenly 
attacked,  and  lives  but  a  short  time.  There  appears  a  weakness  in 
the  legs,  and  the  animal  falls  and  suffers  greatly  and  soon  dies.  If 
you  can  inform  me  on  this  disease,  please  do  so. — {L.  E,  McC.y 
Ghent,  Kij.,  Jane  11,  1807,) 

Reply. — The  disease  affecting  milch  cows  in  your  vicinity  is  pro- 
bably that  known  as  milk  fever,  or  parturient  apoplexy.  This  is  a 
diK(*ase  which  is  very  rapidly  fatal,  and  only  a  small  number  of  cases 
recover  even  after  the  best  medicinal  treatment.  The  cause  of  the 
disease  is  not  understood,  but  there  are  many  indications  that  the 
extreme  density  and  richness  of  the  blood  at  the  time  of  calving  is  an 
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exciting  cause.  The  object  to  be  sought  for,  then,  in  preventing  the 
disease,  is  to  reduce  the  condition  of  the  animal  by  allowing  only  a 
yery  limited  diet  for  at  least  a  week  before  calving,  and  m  very  ple- 
thoric cows  it  is  often  necessary  to  starve  them  for  four  or  five  days 
before  calving.  The  animal  should  have  free  access  to  good  drinking 
water  and  a  supply  of  salt.  It  is  well  to  give  a  dose  of  Epsom  salts, 
1  to  2  pounds,  according  to  the  size  of  the  cow,  from  twelve  to  twenty- 
four  hours  before  calving.  The  salts  should  be  dissolved  in  water 
andgiven  as  a  drench.  Daily  exercise  is  of  great  importance,  except 
in  the  heat  of  summer,  when  the  heat  of  the  sun  is  injurious;  but 
even  in  summer  the  animal  is  benefited  by  moving  about  in  an  oj)on 
shed  or  in  a  pasture  provided  with  shade  trees. 

Mad  itch,  or  stomach  staggers,  etc.,  of  cattle. — ^A  very  fatal 
disease  having  broken  out  among  our  cows  in  this  vicinity,  I  address 
you,  hoping  to  learn  something  of  the  cause,  also  the  necessary 
remedies,  if  there  are  any,  to  effect  a  cure.  I  was  reared  on  a  farm 
in  Iowa,  and  observe  that  this  disease  in  some  respects  resembles  the 
black  murrain  known  with  us  there,  but  unknown  here.  A  few  cows 
(always  cows)  died  last  year,  the  first  time  the  disease  was  noticed 
here,  and  this  year  several  have  already  died  and  others  are  now  sick. 
The  first  symptoms  are  slabbering  and  running  at  the  nose,  inability 
to  eat,  restlessness,  turning  round  and  round,  the  animal  sometimes 
becoming  crazy ;  usually  spells  of  severe  straining  as  though  trying 
to  be  delivered  of  a  calf,  with  almost  constant  moaning  as  if  in  great 
pain.  The  cow  constantly  turns  her  head  to  her  side,  sometimes  lick- 
ing it  as  if  the  pain  were  in  the  lungs  or  forward  part  of  the  body. 
In  most  cases  it  seems  imi)ossible  to  get  a  passage  of  either  urine  or 
manure.  The  animal  usually  dies  in  from  three  to  five  days,  although 
some  that  had  but  a  slight  attack  quickly  recovered.  We  opened 
and  examined  a  cow,  and  although  she  had  eaten  nothing  since  the 
preceding  Monday  yet  the  stomach  and  bladder  were  very  full.  We 
first  thought  the  trouble  was  in  the  throat  and  cut  out  the  windpipe, 
which  seemed  to  be  in  good  condition,  but  when  we  cut  the  esophagus 
a  greenish  semifluid,  resembling  the  gall,  ran  from  it  in  great  quanti- 
ties. The  lungs  seemed  congested  and  instead  of  being  light  and 
sjiongy  they  more  nearly  resembled  the  liver,  being  a  dark  purple 
and  quite  solid  and  firm.  The  blood  had  no  sign  of  clotting,  although 
ihe  animal  had  been  dead  three  hours.  I  never  saw  blood  so  black 
and  tar-like  in  character  as  that  was.  The  right  ventricle  of  the 
heart  appeared  nearly  worn  through  and  spongy,  or  porous,  while  the 
other  side  was  natural.  Nothing  about  the  liver  or  intestines 
attracted  my  attention  as  being  wrong.  The  kidneys  had  small  ker- 
nels through  them.  If  you  can  throw  any  light  upon  this  subject  you 
will  confer  a  lasting  obligation  upon  this  community. — {H,  S.  S,, 
Grand  Bay,  Ala,,  July  19,  1897.) 

Reply. — From  your  description  of  the  disease  in  cows  in  your 
vicinity  I  judge  that  it  is  a  form  of  indigestion  which  is  known  by 
various  names,  such  as  mad  itch,  stomach  staggers,  and  impaction  of 
the  stomach,  but  the  exact  pathology  of  the  disease  is  not  known. 
Tou  do  not  state  the  kind  of  food  which  is  supplied  to  the  animals, 
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but  I  would  suggest  that  a  change  be  made  in  it,  and  as  soon  as  an 
animal  is  noted  with  symptoms  of  the  disease  that  it  be  given  at  once 
a  dose  of  purgative  medicine  consisting  of  1^  pounds  magnesium  sul- 
phate dissolved  in  water  and  mixed  with  1  ounce  ground  ginger  and 
a  cupful  of  molasses.  After  this  give  3  ounces  of  Glauber's  salts  each 
day,  either  mixed  with  ground  food  or  dissolved  in  the  drinking 
water.  I  would  suggest  correspondence  with  the  veterinarian  of  the 
Alabama  Experiment  Station,  at  Auburn,  who,  being  familiar  with 
the  locality  and  the  conditions  under  which  the  animals  are  raised, 
might  give  further  suggestions  as  to  the  cause  and  methods  of  pre- 
vention. 

Ringworm,  or  mange,  of  cattle. — My  calves  are  troubled  with  a 
disease  unknown  here  before.  It  commences  by  the  loss  of  hair 
around  the  eyes  and  spots  on  the  neck.  The  old  cows  are  now 
catching  it.  It  looks  like  mange  of  some  character.  There  are  no 
lice  on  the  cattle  and  all  are  in  good  flesh.  If  you  can  send  me 
sonjething  to  enlighten  me,  you  will  confer  a  favor. — {W,  M.  P., 
Pratt,  Kans.,  May  11,  1897.) 

Reply. — If  the  spots  that  have  appeared  on  your  cattle  about  their 
eyes  are  round  or  circular  in  form,  it  may  be  that  the  disease  is  that 
known  as  **  ringworm,"  the  treatment  for  which  consists  in  the  appli- 
cation of  grease  or  oil  to  soften  the  scabs.  In  about  twelve  hours 
after  the  first  application  rub  the  spot  with  a  currycomb  or  other 
instrument  to  remove  these  scabs,  and  then  apply  an  ointment  com- 
posed of  flowers  of  sulphur  and  lard  mixed  together  in  equal  parts. 
Should  the  disease,  however,  be  true  cattle  mange  it  will  be  more 
difiicult  to  cure.  It  is  important  in  the  latter  case  to  cleanse  the  skin 
(removing  the  crusts,  etc.,  which  form  about  the  diseased  parts)  in 
order  that  the  remedies  can  have  effect  upon  the  parasites  which 
cause  the  disease.  For  this  purpose  use  soft  soap  and  water,  and 
give  the  animal  a  thorough  scrubbing,  especially  in  the  regions  where 
the  skin  has  been  rubbed.  If  the  crusts  are  not  all  removed  by  the 
fii*st  washing  apply  sweet  oil  to  soften  them;  then,  effectually  to 
destroy  the  parasites,  apply  carefully  with  a  brush  the  following 
mixture :  Oil  of  tar  1  ounce,  soft  soap  one  half  pint,  sulphur  one-half 
pound,  and  alcohol  1  pint.  After  two  days  wash  the  parts  with  soft 
soap  and  water.  In  three  or  four  days  a  second  application  may  be 
required.  It  is  essential  that  the  stables,  stalls,  and  rubbing  posts 
where  affected  cattle  have  been  should  be  cleansed  by  whitewashing 
them  or  applying  a  solution  of  sulphuric  acid,  1  pint  of  the  acid  to  3 
gallons  of  water. 

**  Wolves,'*  or  **  warbles,"  in  cattle. — Please  give  me  all  the  infor- 
mation you  can  about  '*  wolves"  in  a  cow's  back,  and  how  they  can  be 
exterminated.  On  several  farms  in  Henrico  County  the  cattle  are 
suffering  with  this  disease,  and  I  am  requested  to  write  to  you  for  a 
possible  cure.— (iJ.  F.  P.,  Richmond,  Va,,  Feb.  26,  1897.) 
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Reply. — By  the  term  "wolves"  in  the  back  of  cattle  I  suppose  you 
refer  to  the  small  tumors  which  are  often  seen  at  this  time  of  the  year 
upon  cattle  which  have  been  pastured  during  the  previous  summer. 
The  common  name  for  thelh  is  "warbles,"  and  they  are  caused  by  an 
insect,  which,  it  is  supposed,  deposits  its  eggs  on  an  animal,  and  the 
larvae  develop  in  the  tumors.  In  most  cases  these  grubs,  when  they 
have  attained  sufScient  size,  will  escape  and  cause  no  injury  to  the 
cattle.  It  will  aid,  however,  in  the  extermination  of  the  insect  if 
the  grubs  are  squeezed  out  with  the  fingers  and  killed  by  burning 
or  crushing  them  under  the  foot.  When  the  opening  is  too  small  to 
I>ermit  the  removal  of  the  grub  it  may  be  enlarged  with  a  sharp  knife. 
tTsually,  however,  it  may  be  pressed  out  sufficiently  to  be  grasped 
with  a  small  pair  of  forceps,  and  is  then  easily  removed  by  gentle 
traction,  observing  care  to  prevent  breaking.  It  is  seldom  that  any 
application  is  required  to  the  backs  of  the  cattle  affected,  but  in  case 
of  suppuration  a  dilute  solution  of  carbolic  acid  may  be  injected  into 
the  swellings  through  the  opening. 

Lice  on  cattle. — Some  of  my  cattle  have  lice  on  them,  caused  by  a 
hencoop  being  near  the  barn.  Have  tried  to  kill  them  without  suc- 
cess.—(G.  B.  a,  Chepachet,  R,  J.,  Dec,  4,  1S97,) 

Reply. — One  remedy  for  the  treatment  of  lice  on  cattle,  which  is 
said  to  be  effective,  is  a  decoction  of  Cocculas  indicus  (fish  berries). 
Take  one-half  pound  for  each  animal,  pound  fine,  add  2  quarts  of 
vinegar,  and  set  it  on  the  stove  to  simmer  for  an  hour.  Then  apply 
the  solution  with  a  cloth,  rubbing  well  at  tlie  points  affected.  This  is 
said  not  to  injure  the  skin  or  sicken  the  animal.  Kerosene  emulsion 
is  also  used  for  this  purpose.  Linseed  oil  is  another  remedy;  or  lard 
and  kerosene;  or  an  infusion  of  tobacco,  1  ounce  tobacco  to  1  quart 
water.  The  latter  should  be  used  cautiously,  for  when  applied  too 
freely  it  may  sicken  and  kill  the  animal,  especially  young  calves; 

Contagious  ophthalmia  of  cattle. — In  our  neighborhood  are  sev- 
eral cases  of  what  is  supposed  to  be  contagious  ophthalmia  of  cattle. 
In  many  instances  the  disease  is  very  sevei'e,  causing  blindness,  espe- 
cially in  calves.  I  think  the  disease  was  brought  here  from  Buffalo 
by  a  herd  of  steers,  as  the  60  head  composing  it  have  nearly  all  had 
it,  and  it  has  not  been  reported  from  any  other  neighborhood. — {J,  T. 
M.,  Orartid,  N,  F.  Sept  5,  1S98.) 

Reply. — I  would  advise  that  the  cattle  affected  with  the  disease  be 
separated  from  the  healthy  cattle,  and  no  communication  between  the 
two  lots  allowed.  If  it  is  possible,  confine  the  affected  cattle  in  a 
darkened  stable,  and  feed  them  with  succulent  green  food.  The  eyes 
should  be  bathed  freely  twice  a  day  with  a  solution  containing  30 
grains  sulphate  of  zinc,  20  drops  fluid  extract  belladonna  leaves,  and 
1  quart  of  pure  rain  water.  Another  beneficial  wash  for  the  eyes  is  a 
solution  of  boracic  acid,  1  dram  to  4  ounces  of  water.  If  there  is 
much  fever  and  constipation  give  purgative  doses  of  Epsom  salts.  It 
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has  also  been  reeommeaded  to  use  iodoform  vaseline  in  the  proportion 
of  1  part  iodoform  to  12  {Mirts  yaseline  in  such  cases.  A  small  portion 
of  the  mixtnre  is  inserted  nnder  the  ^^elids,  which  are  then  closed 
and  rubbed  for  a  short  time.  In  most  cases  one  application  is  suffi- 
cient. The  mixtnre  should  be  prei)ared  caref  oUy  and  have  no  lumps 
of  iodoform  in  the  mixture. 

Osteomalacia,  or  ** creeps.** — There  is  a  disease  here  commonly 
known  as  ''creeps.**  The  affected  animal  loses  flesh,  the  eyes  sink, 
hair  looks  dead,  and  they  walk  as  if  their  feet  were  very  sore,  bones 
ver>'  rotten  and  break  easily,  and  the  liver  is  very  much  atrophied.  It 
comes  in  some  pastures  more  than  others.  It  is  especially  bad  in  dry 
summers.  A  heavy  rain  or  cool  weather  generally  relieves  the  symp- 
toms and  they  frequently  get  well,  but  others  linger  and  die.  They 
can  not  be  handled,  as  a  misstep  or  stumble  will  sometimes  break  a 
leg  or  a  quick  movement  will  nearly  cause  a  fall.  Any  information 
as  to  the  cause  and  cure  will  be  thankfully  received. — {J.  D.  Jf ,  Vie- 
ioriay  Texas,  Dec.  13 y  1898.) 

Reply. — The  disease  known  as  "creeps**  is  more  accurately 
designated  "  osteomalacia."  It  is  caused  by  an  insufficient  supply  of 
certain  mineral  ingredients  in  the  food,  probably  phosphates  of  lime. 
I  presume  it  has  not  rained  for  some  time  where  these  cattle  are  kept, 
and  under  these  conditions,  although  there  is  lime  in  the  soil  from 
the  chalky  hills,  yet  the  grass  does  not  contain  a  sufficient  amount  of 
lime  salts.  The  disease  is  especially  seen  in  heifers  with  their  first 
calf,  as  these  animals  require  a  considerable  quantity  of  mineral  salts 
for  their  own  growth  and  for  the  nourishment  of  their  calves.  A 
change  of  pasture,  particularly  to  regions  where  there  is  greater 
moisture,  is  beneficial,  but  when  this  can  not  be  done  the  deficiency 
in  the  food  must  be  supplied  by  feeding.  Cotton-seed  meal  is  one  of 
the  best  foods  for  this  purpose,  but  it  should  be  given  carefully,  as  too 
large  quantities  are  injurious  to  cows.  Other  foods  containing  min- 
eral salts  may  be  given,  such  as  wheat  bran,  beans,  bean  straw,  and 
the  like.  Phosphate  of  lime  is  indicated  as  the  best  drug  to  be  admin- 
istered, but  on  account  of  its  cost  and  its  slight  solubility  in  water  it 
may  not  be  practicable  to  use  it  when  a  large  number  of  cattle  are  to 
be  treated.  A  similar  objection  exists  with  reference  to  pulverized 
bone  meal,  which  would  also  supply  the  lime  salts  required.  Lime 
water  is  also  beneficial  and  can  often  be  provided  at  slight  expense 
by  throwing  lime  into  the  drinking  water.  This  does  not  entirely 
meet  the  case  as  it  does  not  provide  phosphate  of  lime,  which  is  prob- 
ably the  ingredient  that  is  lacking  in  the  food. 

Disease  of  eyes  of  cattle. — ^There  has  been  considerable  complaint 
here  of  cows  and  neat  stock  going  blind.  The  trouble  commeneee 
with  a  whitish  film  growing  over  the  sight  of  the  eye  and  in  a  short 
time  it  spreads  over  the  entire  eye,  producing  blindness.  Several 
herds  are  affected  with  the  disease.  One  veterinarian  says  it  is 
caused  by  a  minute  insect  and  another  says  that  is  not  correct.  Tho 
latter  says  that  if  the  affected  animal  is  put  in  a  darkei\ed  stable  it 
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will  recover  without  medical  treatment.  The  dark  stable  is  a  partial 
success  if  the  animal  is  not  entirely  blind  before  being  put  there. 
What  is  the  remedy  for  this  disease? — {G.  i?.,  Belvidere,  III,  Aug. 
SI,  1898,) 

Reply. — This  eye  disease  has  become  prevalent  throughout  the 
United  States  during  the  past  few  yeai*s  and  it  .appears  to  be  of  an 
infectious  nature.  Cases  are  reported  where  one  affected  animal  has 
been  introduced  into  a  herd  with  the  result  that  in  the  course  of  a  few 
weeks  a  number  of  animals  in  the  herd  became  similarly  affected. 
When  no  attention  is  given  to  this  lesion  a  number  of  the  animals 
will  become  blind  in  one  or  both  eyes.  The  treatment  is  very  simple, 
and  when  applied  in  time  will  cure  most  cases.  The  affected  eyes 
should  be  well  bathed  in  a  solution  of  boraeic  acid,  and  after  wiping 
dr>'  a  small  amount  of  iodoform  vaseline  should  be  inserted  between 
the  eyelids  either  by  means  of  the  finger  or  a  small  flat  stick  with 
rounded  edges.  The  eyelids  should  then  be  rubbed  gently,  in  order 
to  spread  the  ointment  over  the  whole  surface  of  the  eye.  It  will  be 
found  that  a  few  applications  made  in  this  way  will  cure  even  very 
progressed  eases.  When  taken  at  the  first  appearance,  one  applica- 
tion is  often  suflScient  to  check  the  development  of  the  lesion.  It  is 
important  that  the  ointment,  which  should  be  prepared  in  the  strength 
of  1  i>art  iodoform  to  12  parts  of  vaseline,  should  be  ground  very 
carefully,  as  small  particles  of  iodoform  left  undissolved  in  the  vas- 
eline will  have  an  irritating  effect  on  the  eye. 

Cutting  off  tails  of  cattle. — Will  you  please  inform  mo  what  causes 
cattle  to  lose  their  tails?  I  have  been  called  to  see  a  number  of  cat- 
tle, and  it  seems  that  the  bone  in  the  end  dies,  one  joint  after  another. 
I  cut  the  tail  off  above  the  affected  part,  and  it  seems  all  right. — 
(F.  B.^  Salinay  Kans,,  July  SO,  1898,) 

Reply. — It  is  not  necessary  to  cut  off  the  tails  of  cattle  in  the  cases 
to  which  you  refer,  unless  there  is  a  severe  injury  to  the  lower  part 
of  the  tail  and  ordinary  treatment  does  not  succeed  in  healing  the 
wound.  The  idea  that  a  limp  condition  of  the  tail  affects  the  health 
of  cattle  is  a  mistaken  one,  and  the  real  cause  is  usually  some  dis- 
order of  the  digestive  organs.  Generally  the  administration  of  a 
dose  of  purgative  medicine  will  i*elieve  the  animal  without  the  neces- 
sity of  amputating  the  tail,  which  disGgures  the  animal  and  prevents 
it  from  using  the  switch  in  keeping  away  the  flies.  The  purgative 
medicine  may  be  prepared  by  taking  IJ  i>ounds  Ei)som  salts,  one-half 
I)ound  common  salt,  1  ounce  ground  ginger,  one-half  pint  molasses,  and 
about  2  quarts  of  lukewarm  water.  Mix  the  ingredients  with  the  water 
and  give  to  the  animal  as  a  drench  from  a  stout  long-necked  bottle. 

Milk  sickness. — I  have  a  farm  of  1,000  acres  here,  on  several 
places  of  which,  where  cattle  or  sheep  graze,  I  occasionally  lose  one 
from  what  the  old  residents  call  milk  sickness,  or  milk  poison.  It  is 
claimed  that  a  mineral  vapor  arises  from  the  ground  and  settles  with 
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the  dew  on  the  weeds,  grass,  or  vegetables  on  which  the  cattle  feed,  and 
within  twenty-four  to  thirty-six  hours  after  eating  such  food  they  die. 
At  first  their  knees  seem  to  weaken,  the  head  shakes  from  side  to  side, 
the  teeth  (you  might  say)  chatter,  and  lastly  the  head  is  thrown  back, 
as  if  the  neck  were  broken,  and  directly  death  follows.  Hogs  pas- 
turing on  the  same  land  are  not  affected.  The  "natives"  here  con- 
tend that  there  is  mineral  poison  of  some  kind  in  the  ground  that 
settles  on  the  vegetation,  as  I  have  described  above.  I  have  two 
fields  of  forest  land  of  about  60  acres  fenced  off  and  can  not  allow 
sheep  or  cattle  in  it  because  of  losing  quite  a  number  in  this  way  so 
inexplicable  to  me.  On  other  parts  of  the  farm  I  have  no  trouble 
whatever,  though  I  understand  that  years  ago,  when  these  older  parts 
were  first  cleared  and  used,  the  same  trouble  prevailed.  Can  you 
inform  me  from  this  description  as  to  the  nature  of  the  trouble  and 
the  proper  remedy,  if  there  is  one? — {M.  H,  C,  Blowing  Rock^  X.  C, 
Mays,  1898,) 

Reply. — The  disease  known  as  *'milk  sickness"  is  described  as  a 
specific  infectious  disease  peculiar  to  certain  unimproved  lands, 
usually  occurring  in  cattle  and  communicable,  through  meat,  milk, 
and  cheese,  to  man  and  animals.  The  cause  of  it  has  been  ascribed 
to  certain  plants,  mineral  products,  and  to  bacteria,  especially  spiral 
bacteria,  which  are  said  to  be  found  in  the  blood  and  excretions  from 
human  beings  suffering  from  this  disease.  The  disease  disappears 
with  the  clearing  of  the  forests  and  the  cultivation  of  the  soil.  This 
Bureau  has  not  had  an  opportunity  to  investigate  it,  and  no  report 
has  been  published  with  reference  to  it  by  this  Department.  But 
little  is  known  concerning  the  cause  of  the  disease,  and  no  remedy 
has  been  discovered  for  it.  However,  it  has  been  found,  as  you  state 
is  your  experience,  that  after  the  land  has  been  cleared  and  culti- 
vated for  a  short  time  the  disease  disappears. 

Mammitis,  or  inflammation  of  the  udder,  in  cows. — I  have  a  cow 
that  has  been  fresh  but  a  little  more  than  thi^ee  weeks.  I  sold  the  calf 
about  a  week  ago;  a  few  days  after,  the  cOw  began  to  give  milk  of  a 
decidedly  pinkish  cast.  Since  then  it  has  grown  worse  and  now  looks 
almost  bloody.  I  have  had  her  milked  three  times  a  day  and  used 
some  few  simple  external  remedies,  but  I  see  no  change. — (3f.  A.  F.y 
Washington,  D.  C,  June  16,  1897,) 

Reply. — It  is  probable  that  the  cow  is  affected  with  mammitis,  or 
inflammation  of  the  udder,  which  occasions  the  peculiar  ftppearanoe 
of  the  milk.  It  would  be  advisable  to  foment  the  udder  frequently 
with  water  as  warm  as  can  be  borne  without  giving  pain  to  the  ani- 
mal. If  the  inflammation  becomes  severe,  a  large  i)oultice  may  be 
applied.  If  treatment  of  this  kind  does  not  cure,  I  would  ad\ise  that 
a  competent  veterinary  surgeon  be  called  in  to  treat  the  case  accord- 
ing to  requirements. 

Gummy  milk. — I  have  a  cow  whose  milk  becomes  gummy  and  so 
thick  it  will  not  pass  through  a  strainer.  Can  you  tell  me  how  to 
overcome  this  and  what  is  the  cause? — (J.  V,  >S.,  Sligo.  Md.,  May  ^, 
1898.) 
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Reply. — You  have  not  given  facts  enough  for  us  to  form  an  opin- 
ion, but  the  Dairy  Division  suggests  that  your  dairy  may  be  infected 
with  bacteria,  which  cause  milk  to  become  ropy  or  slimy.  A  Farmers' 
Bulletin,  entitled  "Care  of  milk  on  the  farm,"  has  been  mailed  to 
you,  and  your  attention  is  called  to  pages  24  and  25,*  where  a  method 

'  Frgnx. Farmers'  Bulletin  No.  63 :  When  milk  has  a  strong  taint  at  the  time  it 
is  drawn,  the  trouble  is  usually  not  due  to  bacteria,  and  it  can  be  improved  by 
aeration  (see  p.  30).  But  when  it  is  natural  at  first  and  gradually  becomes  more 
and  more  tainted  the  longer  it  is  held  bacteria  are  probably  to  blame,  and  if  the 
dairy  is  badly  infected  with  them  energetic  measures  are  often  required  to  get  rid 
of  them.  If  the  affected  milk  is  not  harmful  to  health,  but  only  objectionable  on 
account  of  its  smell  or  taste,  its  entire  loss  may  be  made  unnecessary  by  pasteur- 
izing or  sterilizing  it  as  soon  as  possible  after  it  is  drawn  and  before  much  of  a 
change  has  been  made,  and  then  using  it  immediately  or  keeping  where  further 
infection  can  not  take  place.  But  this  treatment  does  not  affect  the  source  of  the 
trouble,  and  if  that  is  not  overcome  by  sterilizing  all  utensils  and  practicing 
scrupulous  cleanliness  everywhere,  the  disinfection  of  the  stable  or  the  killing 
of  aU  the  germs  must  be  undertaken.  Disinfection  is  also  necessary  if  cattle 
have  been  affected  with  a  contagious  disease,  and  it  should  be  done  as  soon  as 
the  last  case  is  cured  or  removed  and  before  other  cattle  are  added  to  the  herd. 
While  the  germs  of  some  diseases  are  delicate  and  can  live  only  a  short  time  out- 
side the  body  of  their  host,  others  are  hardy  and  retain  their  vitality  for  months 
or  years.  Sunlight  is  a  great  purifier  and  should  be  admitted  in  abundance.  The 
same  may  be  said  of  fresh,  pure  air.    Both  of  these  aid  in  disinfection. 

Whitewash  partially  serves  the  puri)ose  of  disinfection ;  it  should  soon  follow 
other  agents  which  are  employed  when  more  thorough  work  must  be  done. 
Before  disinfection,  the  stable  should  be  carefully  cleaned  as  above  detailed,  and 
any  fodder  which  may  have  been  stored  where  it  was  exposed  should  be 
destroyed. 

Chemical  disinfectants  are  efficient  for  thorough  work.  Most  of  these  are  poi- 
sonous and  must  be  handled  with  great  care.  The  cost  is  an  important  considera- 
tion in  the  selection  of  disinfectants  for  cheap  buildings.  The  following  are 
comparatively  inexpensive :  Bichloride  of  mercury  or  corrosive  sublimate,  in  the 
proportion  of  1  part  to  1,000  of  water,  or  1  ounce  to  8  gallons  of  water,  is  an 
effective  agent.  The  poison  should  first  be  dissolved  in  a  small  amount  of  hot 
water  and  then  diluted ;  it  may  be  applied  with  a  brush  or  as  a  spray.  One 
pound  of  chloride  of  lime  to  8  gallons  of  water  is  another  effective  disinfectant. 
Carbolic  acid  is  well  known ;  it  should  be  used  in  the  proportion  of  1  part  to  20 
of  water. 

Sometimes  it  is  best  to  use  a  gas  as  a  germicide.  In  this  case  no  animal  nor 
person  can  remain  in  the  inclosure  being  disinfected.  It  must  bo  tightly  closed, 
so  there  will  be  no  leaks  through  cracks  or  other  openings.  When  sulphur  is 
burned  the  building  is  soon  filled  with  its  fumes.  A  considerable  quantity  should 
be  supplied  and  fresh  air  excluded  for  twenty-four  hours,  to  give  full  time  for 
the  gas  to  penetrate  into  every  place  where  germs  may  be  lodged.  Chlorine  gas 
is  a  more  jwwerful  disinfectant.  It  is  generated  by  chloride  of  lime  and  muriatic 
acid.  The  fumes  are  very  deadly,  and  great  care  must  be  taken  not  to  inhale  it. 
Formaldehyde  is  an  efficient  germicide  which  has  recently  come  into  use ;  it  is  a 
gas  generated  by  special  apparatus ;  it  may  also  be  applied  in  a  solution. 

One  of  the  best  and  cheapest  disinfectants  for  floors,  gutters,  waste  pipes,  etc., 
is  sulphate  of  iron  (copperas).  For  a  floor,  as  much  of  this  should  be  dissolved 
as  water  will  hold ;  it  is  then  applied  with  a  sprinkler.  Lumx>s  of  dry  copperas 
are  useful  for  purifying  drains. 

After  a  stable  has  been  disinfected  it  should  be  allowed  to  remain  empty 
several  days  for  thorough  airing. 
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of  handling  milk  tainted  by  bacterial  action  and  the  way  of  over- 
coming the  difficulty  is  described.  Ropy  milk  bacteria  should  be 
dealt  with  in  the  same  manner.  If  the  milk  is  ropy  when  it  is  drawn, 
it  is  probable  that  the  cow  is  diseased,  and  a  veterinarian  should  be 
consulted. 

Ropy  appearance  of  milk. — I  have  a  cow  whose  milk,  when  about 
twenty-four  hours  old,  becomes  slimy  and  ropy,  or  stringy.  She  appears 
to  be  in  good  health;  eats  well ;  in  fact,  all  her  functions  are  in  normal 
condition  except  when  she  urinates.  About  a  quarter  or  third  of  the 
water  at  the  last  of  the  passage  comes  in  rather  easy  driblets.  I  have 
given  her  saltpeter,  but  there  is  no  improveinent.  Stable  is  light  and 
clean ;  milking  utensils  very  clean ;  one  horse  is  in  the  stable  with  the 
cow;  feed  pasture  grass  and  3  quarts  of  wheat  bran  in  the  morning. 
Please  tell  me  what  to  give  her.  Old  cow  owners  here  recommend  salt- 
peter.    Is  it  Injurious? — {D,  J.  i.,  Rockland^  Mass.^  Sept.  21^  1891.) 

Reply. — The  ropy  or  slimy  appearance  of  the  milk  of  your  cow 
after  it  has  been  drawn  for  twenty-four  hours  is  probably  due  to  the 
presence  of  bacteria  which  develop  in  the  milk  after  it  is  drawn  and 
not  to  any  disease  of  the  cow.  However,  if  there  is  any  inflamniar 
tion  in  the  udder  of  the  cow,  it  might  cause  a  peculiar  appearance 
of  the  milk.^  I  would  advise  that  the  vessels  in  which  the  milk  is 
drawn  be  cleaned  thoroughly  with  boiling  water  and,  if  possible,  be 
placed  over  a  jet  of  steam  under  pressure;  also  that  the  udder  and 
teats  be  washed  with  warm  water  to  which  a  little  carbolic  acid  has 
been  added.  It  may  also  be  necessary  to  cover  with  a  lime  wash  the 
interior  of  the  stable. 

There  may  be  some  weeds  or  plants  in  the  pasture  which  causes 
the  coloration  of  the  urine.  Saltpeter  is  not  necessarily  injurious, 
but  would  probably  not  be  required  in  the  case  to  which  you  refer. 

Refusing  to  give  down  milk. — Will  you  kindly  tell  me  how  to 
make  a  4-year-old  Jersey  give  down  her  milk?  She  now  has  a  second 
calf.  We  milk  her  as  dry  as  we  can,  but  she  gives  down  only  about 
a  quarter  of  what  she  should  give.  One  minute  after  the  calf  is  at 
her  side  she  gives  the  milk  down.  She  is  naturally  hard  to  milk. — 
{J,  -5f.,  Lawrence  Statioriy  N,  t/.,  Aug.  19,  1898.) 

Reply. — It  is  suggested  that  you  allow  the  calf  to  draw  milk  from 
the  udder  for  a  few  moments  before  attempting  to  milk  the  cow  by 
hand,  as  this  method  in  some  cases  is  found  to  work  satisfactorily. 
The  cow  should  receive  a  liberal  diet  'and  be  handled  gently.  There 
is  no  method  of  enlarging  the  aperture  in  the  teats  without  placing  a 
probe  in  them  for  a  time.  This  operation,  however,  should  only  be 
conducted  by  an  expert,  as  otherwise  the  animal  may  be  permanently 
injured. 

White  scours  in  calves. — I  wish  to  know  what  is  the  trouble  with 
my  young  calves.     I  have  consulted  the  State  veterinary  surgeons, 

'  See  footnote,  p.  588. 
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also  those  of  Colorado,  and  can  find  no  one  who  can  give  me  any 
information  as  to  the  best  way  to  treat  them.  The  calves  born  in  the 
corrals  at  the  ranch  are  taken  with  dysentery  within  one  or  two  days 
after  birth  and  die  in  twenty- four  hours  in  great  agony.  The  milk 
curdles  in  the  first  stomach,  and  the  intestines  become  inflamed,  the 
blood  vessels  burst,  and  death  ensues.  A  curious  feature  is  that  while 
deaths  of  this  kind  occur  in  the  corrals,  there  is  never  a  calf  affected 
outside  of  them,  where  the  larger  animals  are  fed  the  same  hay  and 
have  the  same  water.  The  corrals  are  thoroughly  cleaned  at  least 
once  a  year  and  disinfected  with  lime  scattered  plentifully  all  over  the 
ground,  and  the  sheds  and  fences  are  whitewashed.  We  would  be 
greatly  pleased  to  have  the  opinion  of  some  one  who  may  understand 
this  matter  and  who  can  clear  up  the  mystery  which  has  bothered  us 
for  five  years.  It  has  always  acted  exactly  in  the  same  way,  namely, 
calves  put  in  the  corral  are  taken  sick,  while  outside  we  have  no 
trouble. — {H.  A,  &  Co,,  Cheyenne,  Wyo,,  Apr,  7,  1897,) 

Reply. — The  disease  is  undoubtedly  that  known  as  white  scours,  or 
diarrhea,  which  often  affects  young  animals  soon  after  birth.  Some 
forms  of  this  disease  are  undoubtedly  infectious,  though  the  cause  of 
the  infection  has  not  been  determined  and  there  are  many  points  relat- 
ing to  it  which  are  stiU  obscure.  Since  you  state  that  it  is  confined 
to  the  corrals,  I  would  advise,  as  the  first  and  principal  means  of  com- 
bating it,  that  the  corrals  be  effectively  disinfected.  You  state  that 
this  is  done  each  year,  but  it  probably  is  not  done  thoroughly  enough 
to  accomplish  the  object.  The  soil  is  no  doubt  impregnated  with  the 
disease,  and  it  will  be  necessary  to  remove  several  inches  of  the  surface 
soil  and  either  supply  the  place  with  new  soil  or  mix  lime  intimately 
with  the  first  few  inches  of  the  remaining  soil.  Whitewash  by  itself 
is  not  sufficient  to  destroy  the  infection  of  the  disease.  One  of  the 
following  disinfecting  solutions  may  be  used. 

1.  Corrosive  .sublimate  (mercuric  chloride)  1  ounce  in  about  8  gal- 
lons of  water.  The  water  should  be  put  into  wooden  tubs  or  barrels 
and  the  powdered  sublimate  added  to  it.  The  whole  allowed  to  stand 
for  twenty-four  hours  to  give  the  sublimate  time  to  become  entirely 
dissolved.  Since  this  solution  is  poisonous,  it  should  bo  kept  covered 
and  well  guarded  from  animals  and  children.  As  it  loses  its  virtue 
in  proportion  to  the  amount  of  dirt  present,  all  manure  and  other 
dirt  should  bo  first  removed  before  applying  the  disinfectant  to  floors 
or  woodwork. 

2.  Chloride  of  .lime,  5  ounces  to  1  gallon  of  water.  This  should  be 
applied  to  the  floor  and  woodwork  with  a  broom  or  mop  after  removal 
of  the  dirt. 

3.  The  following  disinfectant  is  very  serviceable.  It  is  not  poison- 
ous, but  quite  cx)rrosive,  and  care  must  be  taken  to  protect  the  eyes 
and  hands  from  accidental  splashing:  Crude  carbolic  acid  one-half 
gallon,  crude  sulphuric  acid  one-half  gallon.  These  two  substances 
should  be  mixed  in  tubs  or  glass  vessels.  The  sulphuric  acid  is  very 
slowly  added  to  the  carbolic  acid.    During  the  mixture  a  large  amount 
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of  heat  is  developed.  The  disinfecting  power  of  the  mixture  is 
heightened  if  the  amount  of  heat  is  kept  down  by  placing  the  tub  or 
glass  demijohn  containing  the  carbolic  acid  in  cold  water  while  the 
suli)huric  acid  is  being  added.  The  resulting  mixture  is  added  to 
water  in  the  ratio  of  1  to  20.  One  gallon  of  mixed  acids  will  thus 
furnish  20  gallons  of  a  strong  disinfecting  solution  having  a  slightly 
milky  appearance.  The  treatment  of  scours  is  not  satisfactory,  as 
the  calves  succumb  so  quickly  after  being  attacked  that  the  common 
remedies  do  not  accomplish  good  results.  Some  report  favorably  the 
use  of  creolin,  giving  one-half  dram  in  a  watery  solution  three  tim^ 
a  day  so  long  as  the  diarrhea  continues. 

Another  remedy  tliat  is  reported,  and  by  which  some  French  writers 
obtain  excellent  results,  is  tar  water  used  as  an  injection.  For  this 
purpose  take  pure  vegetable  tar  4  ounces,  boiling  water  6  quarts. 
Let  the  mixture  cool  and  use  about  one-third  of  a  quart  every  half 
hour  as  an  injection  into  the  rectum. 

Another  injection  recommended  is  composed  of  milk  and  sulphuric 
ether,  using  1  teaspoonful  of  ether  to  a  pint  of  milk,  gradually 
increasing  to  3  or  4  teaspoonf uls  in  the  same  quantity  of  milk. 

Still  another  remedy  that  is  reported  as  beneficial  is  composed  of 
salol  2  drams,  oxide  of  bismuth  4  drams,  carbonate  of  lime  1  ounce. 
Mix  and  di\ide  into  six  doses.  Give  the  first  two  at  intervals  of  two 
hours,  then  give  one  dose  every  four  hours.  Give  each  dose  in  a 
glass  of  camomile  infusion,  and  if  the  calf  is  weak  and  exhausted 
a<ld  half  a  glass  of  good  wine. 

Diarrhea  in  calves. — Mr.  Bartlett  Woods,  of  Crown  Point,  Ind., 
a  correspondent  of  the  Division  Of  Statistics,  requested  information 
regarding  a  cure  for  diarrhea  in  calves.  The  following  reply  was 
given: 

Reply. — One  remedy  for  diarrhea  in  calves,  which  has  been  used 
quite  eflEectively  in  some  cases,  is  as  follows:  Salol,  2  drams;  oxide  of 
bismuth,  4  drams;  carbonate  of  lime,  1  ounce;  mix  and  di\'ide  into 
six  doses.  Give  the  first  two  doses  at  intervals  of  three  hours,  then 
give  one  dose  every  six  hours ;  these  doses  to  be  given  in  5  ounces  of 
camomile  infusion.  If  the  calf  is  weak  give  in  the  intervals  between 
the  doses  2  ounces  of  port  wine  or  1  ounce  of  whisky. 

Another  remedy  which  is  believed  to  be  of  special  value  in  cases 
where  disinfection  of  the  intestinal  tract  is  desired. may  be  prepared 
as  follows:  Naphthalin,  5  drams;  castor  oil,  one-half  pint.  Dissolve 
the  drug  in  the  oil  and  give  a  large  tablespoonf  ul  of  the  mixture  three 
times  a  day. 

Creolin  is  another  remedy  which  is  of  value  when  administered 
internally,  and  is  given  in  doses  of  from  one-half  to  1  dram,  dissolved 
in  water,  every  three  hours,  as  required. 

This  disease,  as  seen  in  sucking  calves,  is  infectious  and  conta- 
gious, so  that  calves  affected  with   it  should   be  separated  from 
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healthy  animals,  and  the  stalls  and  utensils  used  should  be  disin- 
fected. A  good  disinfectant  for  this  purpose  is  a  solution  of  chloride 
of  lime  (bleaching  i)owder),  4  ounces  to  1  gallon  of  water.  The  bowel 
discharge  or  droppings  from  the  infected  calves  should  be  disinfected 
by  covering  with  quicklime. 

AA^arts  on  a  calf. — I  have  a  calf  affected  witli  what  is  in  this  neigh- 
borhood called  *'  the  warts,"  and  I  wish  to  know  if  there  is  any  cure 
for  them.  The  warts  are  on  the  nose  and  mouth  and  seem  to  be 
increasing  in  number.  Kindly  let  me  know  if  there  is  any  way  to 
get  rid  of  them.— (P.  F.  J.,  Waldmp,  Fa.,  Nov,  7,  1898,) 

Reply. — One  or  more  applications  of  a  strong  solution  of  creolin, 
or  any  of  the  carbolic  sheep  dips  on  the  market,  will  as  a  rule  remove 
warts  of  the  kind  you  describe.  A  solution  of  1  to  4  may  be  used  to 
good  effect,  applied^ to  the  warts  with  a  stiff  brush.  If  proper  care  is 
taken  to  apply  the  remedy  exclusively  to  the  warts  without  touching 
the  surrounding  skin,  a  solution  of  1  to  2,  or  even  the  undiluted 
preparation,  may  be  used. 

DISEASES  OF  HORSES  AND  MT7LES. 

Cerebro-spinal  meningitis  in  horses. — At  the  instance  of  many 
of  our  planters  and  stockmen  I  write  you  to  saj^  that  the  horses  of 
this  coast  country  are  dying  by  the  thousand  with  something  like  the 
"blind  staggers,"  or,  as  it  is  called  by  the  Galveston  veterinary  sur- 
geon, meningitis.  The  horses  seem  to  be  affected  with  something 
like  blindness  and  a  turning  to  one  side  when  they  attempt  to  walk, 
and  seem  to  be  wholly  unconscious  of  where  they  are  going,  and  will 
run  over  anything  that  may  be  before  them,  if  possfble.  They  live 
from  one  to  four  days  after  being  attacked,  and  we  are  unable  to  find 
anything  that  does  them  any  good ;  in  fact,  we  have  no  knowledge  of 
any  horse  sui'viving.  Our  object  in  writing  this  letter  is  to  get  any 
information  you  may  be  able  to  give  that  will  help  our  poor  people  to 
save  their  horses.  We  will  thank  you  for  such  information. — (T.  P., 
Vdasco,  Tex.,  Oct  23,  1897.) 

There  is  a  disease  locally  known  as  "sleepy  staggers"  among  the 
horses  here  that  is  killing  them  off  like  rats.  So  far  as  I  know  no 
horse  has  recovered  that  has  had  the  disease.  We  know  nothing  of 
the  cause  of  the  disease.  The  principal  symptom  is  that  the  horse 
backs  up  against  the  side  of  the  stable,  and  if  i)ossible,  braces  the  head 
against  something  in  front.  It  is  all  over  this  part  of  the  State,  and  is 
still  spreading. — {J.  A.  S.,  Iowa,  La.,  Sept.  6,  1898.) 

Reply. — No  remedy  has  been  discovered  for  cerebro-spinal  menin- 
gitis, which  is  probably  the  disease  affecting  horses  in  your  vicinity. 
It  is  a  miasmatic,  infectious,  noncontagious  disease,  but  as  yet  the 
specific  nature  of  the  infectious  agent  has  not  been  discovered. 
Probably  the  disease  is  contracted  by  animals  drinking  out  of  stag- 
nant pools  which  contain  decomposing  vegetable  matter,  and  one  of 
the  first  precautions  to  be  taken  for  prevention  is  to  stop  animals 
from  drinking  from  such  pools  or  streams.  Whenever  possible  only 
good  well  water  should  be  provided.     With  a  little  observation  it  can 
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probably  be  determined  which  are  infected  pools.  In  this  x>articalar 
outbreak  only  horses  seem  to  be  affected,  but  both  cattle  and  sheep 
are  susceptible  to  the  disease,  and  preventive  measures  should  include 
these  animals  as  well.  The  carcasses  of  all  stock  that  die  from  this 
disease  should  be  destroyed  by  burying  them  and  covering  with  lime, 
or,  where  it  can  be  done,'  burning  the  carcasses..  Any  stables  where 
infected  stock  have  been  should  be  disinfected,  since  this  is  an  infec- 
tious disease  and  other  animals  may  contract  it  from  being  placed  in 
infected  stables  or  yards. 

•  The  usual  mortality  from  this  disease  is  great,  being  as  high  as  90 
per  cent.  The  outbreak  you  report  seems  especially  virulent,  so  that 
under  these  circumstances  probably  little  benefit  can  result  from 
treatment.  Some  benefit  may  be  derived  from  the  application  of  a 
strong  fly  blister  to  the  top  of  the  head,  extending  from  between  the 
ears  backward  for  a  distance  of  about  six  inches.  Also  give  the  ani- 
mal a  strong  laxative  of  either  Barbados  aloes  or  raw  linseed  oil. 

Azoturia  and  distemper  in  horses. — I  would  like  very  much  to 
have  some  advice  as  to  how  to  prevent  and  cure  the  diseases  known 
as  distemper  and  azoturia. — (Jf.  H,  D.,  Ogden,  Iowa.) 

Reply. — The  disease  known  as  distemper,  or  "strangles,"  is  infec- 
tious, and  in  stables  where  it  is  prevalent  efforts  should  be  made  to 
disinfect  the  stalls  and  utensils  used  about  the  infected  animals, 
and  such  animals  should  be  isolated  and  put  under  treatment.  In 
ordinary  cases  of  this  disease  but  little  treatment  is  required  beyond 
keeping  the  animals  comfortable  and  protecting  them  from  cold.  It 
is  often  necessary,  however,  to  apply  poultices  to  the  swelling  which 
occurs  between  the  branches  of  the  lower  jaw,  and  when  an  abscess 
is  formed  to  lance  it  for  the  escape  of  the  pus.  There  are  other  cases, 
however,  in  which  the  swelling  may  appear  at  different  parts  of  the 
body  and  requii-e  special  treatment  by  a  competent  veterinary 
surgeon. 

The  causes  of  azoturia  are  not  so  well  understood,  but  it  is  sop- 
posed  bo  be  connected  with  high  feeding,  especially  when  horses  are 
fed  on  highly  nutritious  food,  and  during  a  i)eriod  of  rest  in  the 
stall  under  full  rations.  The  disease  is  never  seen  at  pasture,  rarely 
under  constant  daily  work,  even  if  the  feeding  be  high.  Prevention 
consists  in  restricting  the  diet  and  giving  daily  exercise  when  horses 
are  not  at  work.  A  horse  that  is  subject  to  attacks  should  not  be  left 
idle  for  a  single  day  in  the  stall ;  but  if  required  to  be  kept  at  rest, 
should  be  given  only  a  small  amount  of  food,  and  also  a  laxative— 
one-half  to  1  pound  of  Glauber's  salts  the  first  day  and  one-fourth 
I)ound  each  day  thereafter.  The  treatment  required  for  a  horse 
attacked  with  this  disease  varies  in  different  cases  and  should  only 
be  undertaken  by  a  specialist  who  has  had  experience  with  it  or  has 
made  a  study  of  the  disease  and  the  medicines  required. 
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Millet  disease  of  horses. — A  year  ago  I  had  a  mare  that  was  with 
foal  to  become  lame  in  one  of  her  hind  legs  so  that  at  last  she  was 
unable  to  get  up.  She  foaled  while  she  was  down,  the  colt  dying  the 
next  day.  She  got  up  after  a  few  days  and  seemed  to  be  getting  bet- 
ter when  she  was  taken  with  a  swelling  of  all  her  legs,  with  a  con- 
sequent stiffness  of  all  her  limbs,  so  that  she  was  unable  to  move. 
After  H  few  days  the  swelling  subsided  in  three  of  her  legs,  but 
remained  in  the  fourth  one  all  summer  till  she  died  in  tlie  fall 
This  spring  I  had  another  mare  with  foal,  and  to  prevent  a  recurrence 
of  the  same  affection  in  this  one  I  worked  her  to  three  weeks  before  she 
dropped  her  colt,  the  one  of  last  year  not  having  been  worked  and  in 
good  flesh.  This  mare  swelled  in  all  her  legs  a  few  days  before  foal- 
ing and  could  hardly  get  around;  but  she  became  all  right  apparently 
two  or  three  days  after  foaling.  At  the  end  of  the  week  she,  too, 
became  lame  in  one  of  her  hind  legs,  so  that  when  sh(^  lies  down  she 
is  unable  to  get  up  without  help.  The  lame  leg  is  not  swelled  at  all, 
but  the  other  leg  is  considerably  enlarged,  especially  at  the  hock.  I 
feed  my  horses  millet,  the  only  hay  I  have,  but  they  have  the  range 
of  a  st^lk  field.  My  neighbors,  almost  without  exception,  say  that 
the  millet  is  the  cause  of  my  trouble.  I  have  fed  this  hay  for  the 
last  eight  years  and  have  had  no  trouble  till  last  year.  This  year  my 
millet  did  not  do  very  well,  crab  grass  taking  its  place,  so  that  fully 
75  per  cent  of  the  hay  is  crab  grass.  Some  of  my  neighbors  say  that  I 
should  not  feed  millet  too  green,  while  others  say  that  it  is  the  seed  that 
affects  the  horses,  so  I  do  not  know  which  to  believe.  I  had  a  suck- 
ing colt  get  out  every  day  and  feed  on  the  ripe  seed  Jieads  of  a  patch 
of  this  hay.  I  could  not  see  that  it  hurt  him,  and  to-day  he  is  as 
good  a  horse  as  there  is  in  the  country.  If  you  can  enlighten  me 
as  to  the  cause  of  the  trouble  among  my  horses  or  can  tell  me  the 
truth  as  to  the  effect  of  millet  on  a  horse's  constitution,  I  shall  be 
greatly  obliged.— (i^.  F.  C,  Onaga,  Kans.,  Apr.  2d,  1897.) 

Reply. — The  symptoms  3^011  describe  are  veiy  similar  to  those 
described  for  horses  affected  with  "millet  disease."  This  disease  has 
been  studied  by  the  veterinarian  of  the  North  Dakota  Agricultural 
Exi)eriment  Station,  Dr.  T.  D.  Hinebaugh,  at  Fargo,  and  the  conclusion 
he  reached  in  the  bulletin  recently  published  on  this  subject  is  that  his 
experiments  **have  thoroughly  demonstrated  that  millet,  when  used 
exclusively  as  a  coarse  food,  is  injurious  to  horses,  first,  in  i)roducing 
an  increased  action  of  the  kidneys;  second,  in  causing  lameness  and 
swelling  of  the  joints;  third,  in  producing  infusion  of  blood  into  the 
joints,  and  fourth,  in  destroying  the  texture  of  the  bone,  rendering 
it  softer  and  less  tenacious,  so  that  tnxction  causes  the  ligaments  and 
muscles  to  be  torn  loose."  It  has  not  been  determined,  to  my  knowl- 
edge, in  what  stage  of  growth  the  millet  is  most  injurious,  nor  has 
it  been  determined  whether  the  injurious  substances  are  contained 
in  the  millet  seed  or  in  the  stalk  when  green  or  imperfectly  grown. 
The  crab  grass,  which  you  state  as  making  up  a  large  i>ercentage  of 
the  fodder  cut  from  your  field,  contains  very  little  nutriment,  and  it 
may  be  that  the  horses  suffered  from  not  being  able  to  obtain  nour- 
ishment enough  from  this  poor  grass,  instead  of  being  affected  by 
any  substances  in  the  grass  itself;  but  from  the  investigation  and 
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observation  of  a  large  number  of  i)eople  who  have  used  millet  as  a 
food  for  horses,  it  seems  to  be  established  that  bad  effects  come  from 
the  use  of  it  exclusively  as  a  coarse  food. 

Osteoporosis. — I  write  for  information  with  reference  to  a  horse 
which  I  have,  6  years  of  age.  In  January  we  noticed  that  she  was 
not  doing  well  and  discovered  many  little  handfuls  of  hay  partly 
masticated  which  she  had  dropped  from  her  mouth  and  which  showed 
a  slight  discharge  from  the  head;  hair  looked  rough,  no  life,  and  with 
this  condition  a  swelling  of  the  nostrils  was  noticeable.  A  local  vet- 
erinarian pronounced  it  a  case  of  "big  head,"  which  I  have  been 
unable  to  learn  anything  about.  At  this  late  day  she  is  looking 
better,  her  hair  commences  to  brighten,  she  is  eating  better  and  swal- 
lows her  food,  dropping  less  on  the  floor,  and  commences  to  show 
some  little  life,  trots  about,  has  shed  her  hair,  but  the  enlargement  of 
the  head  is  about  the  same. — (O.  J,  W,,  Amity vUle,  N.  K,  Ju?i€  ^, 
1898,) 

Reply. — The  horse  is  probably  affected  with  osteoporosis.  The 
nature  of  the  disea.se  is  not  well  understood,  consequently  the  methods 
of  treatment  as  a  rule  are  not  successful.  It  is  usually  advised  to 
give  lime  salts,  especially  the  phosphates  of  lime,  and  in  some  cas^ 
it  seems  to  cause  an  improvement.  It  has  been  recommended  and 
found  useful  in  some  cases  to  give  horses  suffering  from  this  affection 
limewater  to  drink.  This  can  be  prepared  by  placing  a  bushel  of 
quicklime  in  a  barrel  which  is  water-tight,  then  fill  the  barrel  with 
water,  and  allow  the  horse  to  drink  out  of  the  barrel  as  soon  as  the 
lime  has  settled,  a  new  supply  of  water  to  be  put  into  the  barrel  as 
required.  It  is  necessary  to  add  the  water  carefully  to  the  quicklime 
and  in  small  quantities  at  first. 

Additional,  information. — Later  on  a  second  hoi'se  belonging  to 
this  gentleman  was  affected  with  the  same  disease.  On  August  4 
the  Bureau  submitted  to  its  correspondent  a  series  of  questions 
designed  to  bring  out  the  circumstances  surrounding  tliis  disease, 
and  the  reply  follows: 

The  two  horses  which  were  affected  with  osteoporosis  were  of 
llambletonian  stock;  on  the  sire's  side  of  Mambrino  Dudley,  of 
General  Tracy's  stock  farm,  and  on  the  dam's  side  Winthrop  Morrell. 
The  dam  I  owned  for  about  eleven  yeara  and  she  was  strong  and 
hearty  past  twenty.  I  knew  of  the  stock  of  the  sire  and  dam  for 
some  ten  years  and  never  heard  of  any  sickness  of  this  nature.  The 
horse  was  foaled  in  March,  1890,  the  mare  in  1892.  AVTien  the  horse 
was  i)  and  the  mare  4  they  were  strong,  active,  and  full  of  endurance. 
The  next  year,  when  7  and  5,  there  seemed  to  be  a  loss  of  vitality 
as  I  i*ecall  their  condition.  They  did  not  stand  their  drives  well,  and 
there  was  a  shifting  lameness  which  we  were  unable  to  locate — that 
is,  during  the  season  one  year  ago — so  that  I  arranged  to  turn  the 
mare  out  in  the  yard  for  three  months,  intending  to  take  her  up  the 
first  of  January  and  turn  out  the  horse.  But  on  the  first  of  January 
her  coat  was  dead,  and  when  I  took  her  up  she  had  no  life,  was  thin 
and  not  eating  well,  so  that  after  driving  her  two  or  three  times! 
again  turned  her  out  and  called  in  some  home  talent  to  ascertain 
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what  was  the  trouble.  He  filed  her  teeth.  Along  in  March  a  man 
saw  her  who  recognized  enlargement  of  the  head.  Although  this  had 
•  been  present  for  many  weeks  previously,  I  failed  to  recognize  it,  as  I 
had  never  seen  or  heard  of  the  disease  before.  For  some  time  she 
had  been  partially  chewing  her  food  and  dropping  it  at  her  feet.  The 
bones  of  the  head,  especially  the  superior  and  maxillary,  continued 
to  enlarge,  and  she  continued  to  "run  down"  until  about  six  weeks 
ago.  After  hearing  from  you  that  there  was  practically  no  help  for 
her  I  shot  her.  We  saved  the  bones  of  the  skull,  in  which  we  found 
the  two  bones  specified  very  much  enlarged  and  pliable,  and  when 
broken  they  looked  like  rotten  maple  more  nearly  than  anything  else 
I  can  think  of.  The  other  horse's  head  was  noticed  to  be  enlarging 
after  showing  the  other  symptoms  for  several  months,  and  he  was 
also  shot. 

I  believe  that  the  disease  in  each  case  developed  in  a  year  and  a 
half  to  two  years,  and  that  the  first  sjrmptom  was  a  shifting  lameness. 
The  horse  had  been  used  in  light  driving  only  on  the  road,  and  very 
moderate  at  that.  The  stable  is  a  wooden  building  on  sandy  soil, 
with  ventilation  underneath  the  floors  and  into  the  attic  of  the  barn 
from  the  box  stalls  in  which  the  horses  were  kept.  The  water  supply 
is  from  a  driven  well  near  the  barn  in  sandy  soil.  We  have  an  abun- 
dance of  water  only  about  10  feet  from  the  surface. 

Three  other  horses  have  been  kept  in  the  same  barn  with  these. 
Two  of  them  are  three  or  four  years  older  than  the  affected  horses, 
while  one  is  nearing  twenty  and  has  been  kept  in  this  barn  many 
years.     The  other  horses  are  and  have  been  strong  and  well. 

"Wind  gall.** — I  have  a  fine  young  mule  which  has  a  wind  gall  on 
the  inside  of  the  hind  leg  near  the  large  pastern  joint.  It  is  large 
and  soft.  Will  you  please  give  me  a  remedy  for  it? — (S,  S.  S. ,  Stor&- 
vQley  Ga,,  August  i,  1898,) 

Reply. — The  so-called  **  wind-gall"  can  sometimes  be  removed  in 
recent  cases  by  the  application  of  a  smart  blister,  and  subsequently 
bandaging  very  tightly  while  the  animal  is  in  the  stable.  There  is 
no  treatment  except  a  surgical  operation  which  cau  remove  them 
after  they  have  become  chronic.  The  operation  should  not  be  per- 
formed by  anyone  except  an  expert  veterinary  surgeon. 

Shortening  of  the  tendons. — About  a  year  ago  my  mule,  five  or  six 
years  old,  became  lame  in  her  left  foot,  and  since  then  the  disease 
has  caused  her  to  walk  more  and  more  on  the  toe  or  point  of  her  foot 
till  now  she  walks  that  way  altogether.  No  swelling  exists  to  any 
extent,  nor  does  marked  tenderness  exist.  All  other  feet  are  healthy, 
and  otherwise  she  is  in  a  healthy  condition.  This  year  she  has  plowed. 
Please  advise  me  as  to  the  usual  cause  of  said  trouble  and  the  best 
plan  for  effecting  a  cure.  I  have  been  considering  the  advisability  of 
performing  tenotomy,  but  do  not  know  whether  to  cut  part  of  the 
tendon  above  the  ankle  joint  or  the  tendons  below  the  joint.  The 
pathology,  diagnosis,  prognosis,  and  treatment  are  desired,  and  I  will 
thank  you  for  the  information. — {W.  A,  i?.,  Oakridge,  La,y  July 
22,  1898.) 

Reply. — There  are  many  conditions  which  shorten  the  tendons, 
and  it  would  be  quite  impossible  to  make  a  satisfactory  diagnosis  of 
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the  ease  to  which  you  refer  without  an  opportunity  to  examine  the 
animal.  This  condition  often  arises  from  traumatic  causes,  such  as 
sprain,  violent  overexertion,  lacerations,  or  contusions  of  the  tendons; 
or  it  may  arise  from  lesions  in  oUier  parts  of  the  limb,  as  of  the  foot 
or  digital  region  proper,  such  as  bad  feet,  navicular  disease,  contrac- 
tion of  the  heels,  corns,  quarter  or  toe  cracks,  quittors,  deep  punc- 
tured wounds,  and  quite  frequently  ringbones  or  other  exostoses. 
One  method  of  treatment  is  to  place  upon  the  foot  a  shoe  with  a  long 
toe.  This  causes  a  sti*etching  of  the  tendons,  and  may  bring  the  foot 
into  position.  As  you  suggest,  the  operation  known  as  tenotomy  is 
sometimes  performed  for  the  relief  of  this  condition,  and  in  most 
cases  the  tendons  are  cut  between  the  knee  and  the  fetlock.  For  a 
description  of  the  operation  I  would  refer  you  to  Professor  Liautaixi's 
Manual  of  Operative  Veterinary  Surgery,  which  is  almost  the  only 
work  on  veterinary  surgery  published  in  the  English  language  in 
which  the  method  is  fullj^  described. 

Elevations  in  skin  under  collar  and  saddle. — I  have  a  blooded 
mare  that  is  troubled  with  a  peculiar  cutaneous  affection.  Bumps 
about  the  size  of  chestnuts  appear  on  the  point  of  the  shoulders,  along 
the  neck  under  the  mane,  and  on  the  back  where  the  saddle  blanket 
touches.  They  are  not  sore  and  do  not  itch,  and  otherwise  the  mare 
has  remained  in  fine  health.  They  resemble  the  "wolf"  so  often 
found  in  the  back  of  cows.  I  could  not  cure  the  spot  under  the  collar, 
as  it  was  suppurating,  until  I  stopped  using  the  mare.  After  she  had 
two  and  a  half  months  of  leisure  I  find  the  bumps  are  still  present, 
and  wherever  the  harness  rests  they  immediately  become  big,  ngly 
suppurating  sores.  I  use  a  fell  saddlecloth  one-half  inch  thick  and 
very  soft,  but  the  bumps  continue  to  come.  The  mare  is  not  galled 
or  mistreated,  and  she  is  in  good  condition. — (C,  H.  P.,  Warrentoih 
N.  a,  Oct  29,  1898,) 

Reply. — I  am  unable,  without  an  opportunity  to  examine  the  mare 
to  which  you  refer,  to  state  the  exact  nature  of  the  skin  disease 
from  which  she  is  suffering.  As  you  state  that  the  elevations  in  the 
skin  occur  where  she  is  chafed  by  the  collar  or  saddle  pad,  I  would 
advise  that  each  time  after  using  the  animal  the  skin  be  washed  with 
either  of  the  following  solutions:  Salt  water  (one-half  ounce  to  the 
quart) ;  extract  of  witch-hazel ;  a  weak  solution  of  oak  bark  or  cam- 
phorated spirits.  When  the  surface  is  raw  it  may  be  beneficial  to 
apply  either  oxide  of  zinc,  lycopodium,  powdered  starch,  or  smear  the 
surface  with  vaseline,  or  with  1  ounce  of  vaseline  intimately  mixed 
with  one-half  dram  each  of  sugar  of  lead  and  opium.  The  mare 
might  also  receive  twice  daily  with  her  feed  one-half  ounce  cream  of 
tartar  or  a  teaspoonf  ul  of  carbonate  of  soda. 

DISEASES  OF  SHEEP. 

Grub  in  the  head  of  sheep. — I  have  some  sheep  with  some  disease  of 
the  head — running  at  the  nose,  difficult  of  breathing,  etc.  Have  lost 
several.  Will  you  kindly  advise  me  of  some  treatment  ? — ( W,  D.  /?.» 
Eubermonty  Va,y  July  22^  1897.) 
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Reply. — One  cause  of  running  at  the  nose  in  sheep  is  from  grub  in 
the  head,  which  comes  from  the  lary»  of  CEstrus  ovis  that  lives  in 
the  nasal  passages  and  causes  inflammation  and  discharge  from  the 
nose.  This  parasite  develops  from  eggs  which  are  deposited  by  the 
sheep  gadfly  and  hatch  into  the  grub.  There  are  several  methods  of 
treating  the  disease,  but  none  of  them  are  very  effective,  and  most 
authorities  recommend  preventive  measures  instead.  Such  measures 
consist  in  smearing  the  sheep's  nose  with  a  mixture  of  equal  parts  of 
pine  tar  and  grease  or  of  pine  tar  and  fish  oil.  This  may  be  applied  to 
the  nose  with  a  brush  or  the  mixture  may  be  smeared  upon  the  troughs 
where  the  sheep  will  get  it  upon  the  nose  while  feeding.  Another 
mixture  which  is  recommended  is  to  take  beeswax  1  pound,  linseed 
oil  1  pint,  and  carbolic  acid  4  ounces;  melt  the  wax  and  oil  together, 
adding  2  ounces  of  common  rosin,  then,  as  it  cools,  stir  in  the  carbolic 
acid.  This  should  be  rubbed  over  the  face  and  nose  once  in  two  or 
three  days  during  the  months  of  July  and  August.  Some  sheep 
breeders  use  a  cover  made  of  canvas,  which  is  tied  over  the  face  of 
the  sheep  and  smeared  with  the  above  mixture  or  with  a  mixture  of 
asafetida  and  tallow.  This  should  be  hung  in  such  a  way  that  it 
will  not  interfere  with  sight  or  grazing  and  yet  protect  the  animal 
against  the  fly.  Another  method  of  treating  affected  sheep  is  by 
fumigation  with  tobacco,  the  process  being  described  as  follows: 
"One  person  holds  the  head  of  the  sheep  in  a  convenient  position  in, 
front  of  the  operator.  The  latter,  having  a  pipe  half  filled  with 
tobacco  and  kindled  in  the  usual  manner,  places  one  or  two  folds  of  a 
handkerchief  over  the  opening  of  the  bowl  then  passes  the  stem  a 
good  way  up  the  nostril,  applies  his  moutli  to  the  covered  bowl,  and 
blows  vigorously  through  the  handkerchief.  When  this  has  continued 
for  a  few  seconds  the  pii)e  is  withdrawn  and  the  operation  repeated 
in  the  other  nostril."  Another  method  is  by  fumigation  with  sulphur. 
Confine  the  sheep  in  a  small  room  and  throw  the  sulphur  upon  a  bed 
of  coals.  A  person  should  I'emain  in  the  room  with  the  sheep,  and 
when  the  fumes  become  painful  to  the  person  the  door  should  be 
opened  to  prevent  suffocation  and  injury.  The  fumigation  should 
be  repeated  at  intervals  of  two  or  three  days. 

Flukes  in  sheep — Intestinal  woFcns  of  sheep — Grubs  in  the 
nose  of  sheep. — Will  5'ou  kindly  inform  me  how  liver  flukes  affect 
sheep  and  what  is  the  remedy  for  the  disease?  I  should  also  like  to 
know  what  should  be  given  for  sheep  worms  in  the  intestines,  and 
what  length  of  time  elapses  after  the  fly  lays  the  eggs  in  the  sheep's 
nostril  before  the  worm  crawls  up  into  the  head  and  kills  the  sheep. 
In  several  flocks  here  the  bowels  of  some  sheep  are  very  loose  and 
other  sheep  run  at  the  nose.  The  bowels  of  the  latter  are  all  right, 
but  they  will  not  fatten,  though  they  eat  heartily. — (  W,  S.,  Leesburg, 
Va,y  Jan.  i,  1897.) 

Reply. — Sheep  affected  with  fluke  disease  first  improve  in  con- 
dition.    This  improvement,  however,  does  not  last  long,  for  they  soon 
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begin  to  grow  thin  again,  although  they  retain  their  appetites.  They 
finally  become  very  much  emaciated,  lose  part  of  their  wool,  and  show 
edematous  swellings  under  the  jaw,  and  distended  abdomen.  Ewes 
with  lamb  frequently  abort,  and  if  they  carry  the  lambs  to  full  term  the 
latter  usually  die  from  the  inability  of  the  mothers  to  suppovt  them. 
If  the  fluke  disease  is  suspected,  it  would  be  well  to  have  some  expert 
make  a  microscopical  examination  of  the  feces  in  order  to  determine  the 
presence  of  the  eggs;  or  you  might  kill  one  of  the  sheep  most  affected 
and  examine  the  liver  to  find  the  flukes.     This  would  settle  the  case. 

As  regards  remedies,  the  object  is  to  build  the  animals  up  in 
strength  against  the  attack.  Consequently  food  plays  a  very  impor- 
tant part  in  the  treatment.  You-  should  remove  your  animals  from 
the  source  of  infection — namely,  swampy  land — and  then  feed  them 
generously  with  hay  and  oats.  If  corn  is  used  it  should  be  crushed. 
Salt  should  be  given  liberally,  but  as  for  other  remedies  none  can  be 
given  which  will  reach  the  flukes  in  the  liver.  The  only  medicines  of 
value  therefore  are  tonics  and  stimulants,  and  these  can  best  be  given 
in  form  of  good  food. 

Regarding  the  treatment  of  worms  in  the  intestines  of  sheep,  very 
satisfactory  resnlts  have  been  obtained  in  South  Africa  against  tape- 
worms and  the  twisted  strongyles  by  administering  sulphate  of  copper 
prepared  as  follows  :  Dissolve  1  pound  of  good  commercial  bluestone 
(sulphate  of  copper),  of  uniform  blue  color,  in  2  quarts  of  boiling 
water.  When  the  bluestone  is  all  dissolved,  add  6  gallons  of  cold 
water  and  strain  the  entire  solution.  Fast  the  animals  twenty  to 
twenty-four  hour^  before  dosing,  and  then  administer  the  following 
amount :  Lamb  3  months  old,  1^  tablespoonfuls  ;  lamb  6  months  old, 
2  tablespoonfuls ;  sheep  12  to  18  months  old,  4  tablespoonfuls ;  full- 
aged  sheep,  5  tablespoonfuls.  The  animals  should  not  be  allowed 
water  for  some  hours  after  receiving  their  dose.  I  would  call  your 
attention  to  the  fact  that  great  care  is  necessary  in  using  this  medi- 
cine. The  doses  must  be  exact,  and  caution  must  be  taken  not  to 
allow  the  medicine  to  run  into  the  windpipe  of  the  sheep.  If,  after 
treatment,  any  of  the  sheep  seem  to  be  suffering  from  an  overdose, 
administer  1  teaspoonf  ul  of  laudanum  in  a  tumbler  of  milk  to  a  lamb 
4  to  6  months  old  ;  2  teaspoonf  uls  of  laudanum  in  a  tumbler  of  milk 
for  sheep  1  year  old.  Repeat  the  dose  in  two  to  three  hours  if  neces- 
sary. While  excellent  results  have  been  obtained  by  this  treatment, 
accidents  will  surely  happen  if  the  medicine  is  carelessly  administered. 
A  less  dangerous  mode  of  treatment  is  the  administration  of  turpen- 
tine and  milk  :  Add  1  part  of  spirits  of  turpentine  to  16  parts- of  milk. 
Emulsify  by  shaking  well,  and  give  from  2  to  4  ounces  to  each  animal 
according  to  age.  One  dose  should  be  sufiicient ;  if  not,  repeat  in 
three  to  four  days. 

Referring  to  the  grubs  in  the  nose  of  sheep,  it  is  exceedingly  doubt- 
ful whether  these  were  ever  fatal.     The  exact  duration  of  their  life 
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in  the  nose  is  not  definitely  known,  but  it  is  stated  to  be  about  ten 
months.  Your  sheep  which  have  the  running  at  the  nose  may  possi- 
bly be  affected  with  the  grubs.  It  is  impossible  at  this  distance  to 
state  the  cause  of  the  looseness  of  the  bowels  in  the  other  cases.  It 
might  be  due  to  any  one  of  numerous  different  causes,  such  as  tape- 
worms, round  worms,  nodular  disease,  or  other  troubles. 

Nodular  disease  of  the  intestines  of  sheep. — I  write  you  with 
reference  to  a  complaint  among  some  of  the  sheep  in  Logan  County, 
Ohio,  and  ask  your  opinion  and  advice  on  the  same.  I  have  not  seen 
any  of  the  sheep,  but  the  following  symptoms  have  been  related  to 
me  by  the  ownere :  The  affected  sheep  are  from  2  to  4  years  old 
and  always  in  lamb.  One  breeder  reported  his  sheep  as  being  to  all 
appearances  in  pei'fect  health  in  the  evening  and  in  the  morning  they 
would  appear  unwell,  usually  being  down,  but  when  made  to  rise  or 
placed  on  their  feet  could  walk  very  well ;  slight  mucous  discharge 
from  the  nose,  but  this  is  a  condition  common  to  nearly  all  of  the 
flock;  constant  grating  of  the  teeth;  urine  more  copious  than  in 
health;  bowels  almost  normal,  though  in  some  cases  there  is  diarrhea; 
will  take  spells  of  five  or  ten  minutes'  duration  as  if  trying  to  escape 
from  a  mortal  enemy,  during  which  time  the  eyes  have  a  staring  or 
strained  appearance.  This  condition  lasts  from  onejbo  three  days, 
when  they  become  stretched  out  and  appear  as  if  death  would  relieve 
their  sufferings  in  a  few  hours.  In  this  condition  they  last  three  or 
four  days.  An  examination  was  made  for  grub  in  the  head,  but  none 
was  found.  Another  breeder  informed  me  that  his  sheep  had  the 
same  symptoms  as  those  described,  only  suffering  moi*e  pain ;  bowels 
constipated  so  much  that  repeated  doses  of  physic  failed  to  overcome 
it.  The  bowels  of  his  sheep,  after  death,  showed  a  nodular  appear- 
ance, the  nodules,  or  cysts,  containing  a  greenish  cheesy  deposit. 
Please  let  me  hear  from  you  as  to  the  cause,  treatment,  or  prevention 
of  the  trouble.— (^.  H.  i..  Belief ontaine,  Ohio,  Feb.  22,  1897.) 

Reply. — The  nodular  appearance  you  mention  as  occurring  in  the 
intestines  of  certain  sheep  is  no  doubt  due  to  **  nodular  disease  of 
the  intestines"  first  described  by  the  Bureau  in  1890.  The  disease  is 
caused  by  a  parasite  {CEsophagostotna  colunibianuin)  which  develops 
in  cysts  in  the  walls  of  the  intestines.  The  effect  of  this  parasite  is 
to  cause  general  debility,  and  in  severe  cases  the  diarrhea  and  ema- 
ciation may  be  excessive.  The  disease  is  an  insidious  one,  depending 
on  the  rate  of  infection,  the  tumora  growing  slowly  from  week  to  week, 
apparently  requiring  months  for  full  development.  The  disturbance 
of  digestion  caused  by  this  parasite  is  mainly  due  to  the  derangement 
of  the  cecum.  For  these  tumors  there  is  no  remedy  except  the  removal 
and  extirpation  of  the  adult  worm.  These  adults  are  usually  very 
deeply  embedded  in  the  mucous  secretion  and  are  found  in  consider- 
able numbers  in  older  sheep.  The  medical  treatment  indicated  is 
that  for  intestinal  worms  and  changing  the  sheep  from  pastures  which 
are  infected.  Pastures  known  to  be  permanently  infected  should  be 
grazed  by  other  stock  for  a  year  or  two,  or  on  small  farms  the  sheep 
lots  may  be  plowed  and  planted  to  a  crop  for  one  or  two  seasons.  Good 
dirinking  water  should  be  provided  and  a  plentiful  supply  of  salt. 
10317 35  ^ 
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Lung  worm  disease  in  sheep. — Belying  on  a  pleasant  evening 
spent  with  you  at  the  dinner  of  the  New  York  farmers  last  winter,  I 
liave  sent  you  by  express  to-day  the  liver,  lungs,  and  heart  of  a  sheep. 
Eight  sheep  in  the  flock  from  which  the  animal  came,  from  which 
these  organs  were  taken,  have  been  killed,  and  the  lungs  found  to  be 
affected  in  much  the  same  way.  Nine  or  ten  have  been  killed  in  a 
flock  coming  from  an  adjoining  farm  to  the  one  from  which  this  one 
came  originally.  In  fact,  I  am  informed  that  the  present  owner  of 
the  latter  flock  had  lost  about  thirty  head.  The  animal  whose  liver 
and  lungs  I  send  you  was  in  fair  condition  for  a  breeding  ewe.  The 
only  symptom  of  disease  was  its  standing  apart  from  the  others  and 
refusing  to  move  unless  forced  to.  What  is  the  matter  with  the 
sheep?— (TT.  U.  2).,  East  Avon,  N.  F.) 

Reply. — After  examination  of  the  organs  of  the  sheep  which  you 
sent,  we  find  that  the  lesions  are  caused  by  a  parasite,  the  eggs  and 
embryos  of  wliich  produce  the  minute  tubercles  and  the  lobular 
centers  of  broncho-pneumonia. 

The  lung  worm  disease  is  a  very  common  ailment  among  sheep, 
especially  those  which  are  exjwsed  on  wet  pastures,  and,  according  to 
the  condition  of  the  animals,  the  mortality  may  range  from  10  to  70 
per  cent.  Of  fhe  various  methods  of  treatment  we  have  found  none 
particularly  good.  Where  the  infection  is  not  too  severe  the  animal 
will  fatten  tolerably  well,  and  may  be  marketed;  but  in  the  cases 
where  there  is  great  weakness,  loss  of  flesh,  and  a  general  anemic 
condition,  a  cure  can  not  be  hoped  for.  The  disease  shows  its  worst 
effect  as  the  sheep  grow  older,  and  when  the  disease  is  once  in  a  flock 
and  the  range  infected  there  will  be  a  steady  loss  until  it  is  in  some 
way  exterminated. 

To  prevent  the  sheep  from  becoming  infected,  they  should  be  kept 
away  from  low,  wet  pastures,  and  as  the  lambs  may  become  infected 
fi-om  the  older  sheep,  they  should  be  marketed  as  soon  as  possible 
after  they  are  susi)ected.  Lambs  should  be  weaned  as  soon  as  they 
can  be  separated  from  their  mothers  and  pastured  where  no  sheep 
have  I)een  since  the  previous  winter,  and  never  be  allowed  to  pasture, 
water,  or  yard  after  infected  animals.  Every  precautioa  should  be 
taken  to  make  the  surroundings  as  healthful  as  possible  and  grain 
feeding  resorted  to  in  order  to  improve  the  condition  of  those  that  are 
losing  flesh.  It  is  of  the  greatest  importance  that  the  water  supply 
be  good,  and  if  possible  the  watering  should  be  from  tanks  alone. 
Stagnant  water  should  be  carefully  avoided. 

Foot  rot  in  sheep. — The  sheep  in  this  section  suffer  a  great  deal 
from  foot  rot,  and  we  are  exceedingly  anxious  to  get  hold  of  a  cure  for 
it.  If  you  can  inform  me  where  I  may  obtain  such  a  remedy,  I  shall 
very  much  appreciate  it. — {C.  G.  D.,  Mammoth  Cave,  Ky.,  July  26, 

1898.) 

Reply. — Foot  rot  in  sheep  is  considered  an  infectious  disease,  and 
the  infected  sheep  should  be  separated  from  the  well  ones.    After 
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this,  treatment  of  those  affected  should  be  given  daily  until  cured. 
The  operator  should  be  provided  with  hoof  shears  and  a  sharp  knife, 
and  should  examine  each  foot  carefully,  shortening  the  toe  wherever 
the  hoof  is  overgrown,  and  with  the  knife  pare  away  portions  of  the 
horn  that  are  detached  from  the  diseased  part  of  the  foot.  After 
the  foot  has  been  carefully  pared,  any  of  the  following  mixtures 
may  be  applied  to  the  diseased  parts :  Eight  parts  of  oil  of  turpentine 
in  1  jmrt  of  sulphuric  acid  is  sometimes  used.  Another  favorite  appli- 
cation is  butter  of  antimony.  Fleming  advises  application  of  a 
mixture  of  sulphate  of  copper  and  Stockholm  tar.  Another  appli- 
cation is  sulphate  of  copx>er  in  concentrated  solution  as  warm  as 
can  be  borne  by  the  hand.  It  is  advisable  to  provide  a  wooden 
trough  containing  slaked  lime  and  require  the  sheep  to  x>ass  through 
this  once  a  day.  Another  method  is  to  fill  the  trough  with  a  hot 
solution  of  sulphate  of  copper,  1  part  to  50  parts  of  water.  This 
disease  does  not  yield  readily  to  treatment  in  some  outbreaks,  and 
whatever  remedy  is  employed  it  must  be  applied  carefully  and  per- 
sistently to  effect  a  cure. 

DI8EASB   OF  FOWI.S. 

Roup,  or  diphtheria,  in  fowls. — In  Bulletin  No.  8,  "Infectious 
diseases  among  poultry,"  you  mention  remedies,  but  do  not  name 
them.  Has  the  Department  any  remedy  or  cure  for  the  disease  ?  My 
little  chickens  are  dying  at  the  rate  of  seven  or  eight  a  day  with  a 
disease  very  much  like  tlie  description  given  for  roup.  Now  and  then 
one  of  the  old  fowls  dies  of  the  same  disease.  Please  name  some 
remedy. — (S.  F,  O.,  Lynnhaven,  Va.y  Apr,  IS,  1897,) 

Reply. — No  particular  remedy  has  been  discovered  for  roup,  or 
diphtheria,  in  fowls;  but  as  it  is  an  infectious  disease,  treatment 
should  begin  with  isolation  of  the  afflicted  fowls  and  thorough  disin- 
fection of  the  poultry  houses  and  yards.  The  disinfectants  which 
may  be  used  are  described  on  page  26  of  Bulletin  No.  8.  The  fowls 
that  die  should  be  burned  or  deeply  buried  at  a  distance  from  the 
poultry  yards.  In  the  treatment  of  individual  fowls  it  is  important 
to  place  them  in  warm,  dry  quarters  and  feed  them  nutritious  food. 
The  use  of  what  is  known  as  the  Douglass  mixture  is  said  to  be  of 
great  advantage.  This  mixture  is  made  by  dissolving  1  ounce  sul- 
phuric acid  and  one-half  pound  sulphate  of  iron  in  2  gallons  water. 
One  or  two  tablespoonfuls  of  this  solution  is  placed  in  a  pint  of  the 
drinking  water,  and  the  effect  is  that  of  a  gentle  tonic.  The  diphthe- 
ritic patches  may  be  removed  by  scraping  lightly  with  a  blunt  metal 
or  wooden  instrument  or  by  rubbing  them  off  with  a  swab  made  by 
wrapping  a  small  pledget  of  cotton  about  the  end  of  a  toothpick. 
After  they  are  removed,  the  raw  surface  thus  exposed  should  be 
treated  with  an  antiseptic  solution.      The  best  application  for  this 


Digitized  by 


Google 


548  BUREAU   OF    ANIMAL   INDUSTRY. 

purpose  is  a  2  per  cent  solution  of  creolin  or  carbolic  acid,  to  be 
applied  cautiously  with  a  camers-hairbrush.  Another  solution  that 
may  be  used  is  a  10  per  cent  solution  of  nitrate  of  silver.  One  writer 
recommends  the  use  of  petroleum  in  this  disease,  and  advises  that  a 
drop  of  this  substance  be  placed  in  the  nasal  passage  of  the  diseased 
fowls  and  the  diseased  membranes  be  treated  by  light  applications 
with  a  small  brush. 

I.IMB-AND-SIJI.PHT7R  DIPS— RBPL7  TO   CRITICISM. 

In  the  last  annual  report  of  this  Bureau  there  was  published  an 
exhaustive  article  on  the  subject  of  ** Sheep  scab:  Its  nature  and 
treatment,"  by  Drs.  Salmon  and  Stiles.  This  was  also  published  as 
Bulletin  No.  21  of  the  Bureau  series.  The  publicMion  was  well 
received  everywhere,  except  by  that  class  of  people  who  are  in  some 
way  interested  in  proprietary  dips  for  killing  the  mite  which  causes 
sheep  scab.  There  has  always  been  a  strife  between  the  advocates-of 
proprietary  and  homemade  dips,  and  this  strife  will  probably  con- 
tinue. Therefore  whoever  advocates  either  one  of  them  must  expect 
to  bring  down  upon  himself  the  odium  of  the  advocates  of  the  other. 
The  authors  of  this  article  did  not  court  harsh  criticism,  but  expected 
it  when  they  announced  that  their  experience  favored  homemade 
dips,  especially  if  the  formula  used  by  the  Bureau  was  the  one 
employed  by  them.  The  authors  stated  that  various  proprietary  dips 
are  recommended  by  advertisers,  some  of  which  were  no  doubt  effica- 
cious; that  probably  no  dip  could  be  named  with  which  failures  have 
not  been  reported;  that  the  Department  can  not  properly  advertise 
or  recommend  the  use  of  any  dip  which  is  made  from  a  secret  formula; 
that  it  is  important  that  the  farmer  be  informed  of  the  composition  of 
a  ready-made  dip  if  he  uses  one.  The  sheep  raiser  is  advised  to  avoid 
any  dip  which  irresponsible  parties  advertise  as  "the  only  sure  cure 
for  scab,"  as  the  Advertisers  are  "either  showing  gross  ignorance  of 
the  history  and  nature  of  scab,  and  hence  not  to  be  taken  as  advisers, 
or  they  ai*e  intentionally  misrepresenting  established  facts."  The 
article  further  states  that  "while  a  dip  should  not  be  condemned 
simply  l)ecause  it  is  prepared  ready  for  use — it  may  be  frankly 
admitted  that  there  are  some  excellent  proprietary  dips — the  value 
of  homemade  dips  must  be  insisted  upon,  and  attention  is  called  to 
the  fact  that  it  was  almost  entirely  through  homemade  dips  that  scab 
was  eradicated  from  certain  of  the  Australian  colonies,"  etc.  These 
facts  are  the  results  of  the  experience  of  the  Bureau,  and  it  Ls  due 
the  great  sheep  industry  of  our  country  that  they  be  made  known. 

The  harshest  criticism  of  the  position  of  the  Bureau  came  from  the 
editor  of  the  American  Sheep  Breeder,  Chicago,  III.,  who  to  some 
extent  disarms  himself  by  publishing  in  his  issue  of  August,  1898 — 
some  weeks  before  the  bulletin  on  sheep  scab  was  issued — the  follow- 
ing: "The  dip  men   and   sheep  men  are  wondering  if  Dr.  Salmon 
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has  the  nerve  to  advocate  lime  and  sulphur  in  the  forthcoming 
Government  bulletin  on  scab  and  its  treatment."  The  experience 
of  this  Bureau  therefore  was  condemned  before  it  was  made  public. 
In  the  September  number  of  the  same  journal  is  a  lengthy  review  of 
the  bulletin,  which  apparently  is  dictated  solely  by  prejudice.  The 
value  of  the  entire  criticism  may  be  estimated  by  the  following  extract 
read  in  connection  with  the  reply,  which  is  a  letter  from  the  gentle- 
man alluded  to  in  the  extract: 

We  beg  to  suggest  to  the  distinguished  authors  of  this  bulletin  that  they  put 
the  Bureau  of  Animal  Industry  in  the  way  of  emulating  the  good  work  done  by 
the  great  sheep  State  of  Montana,  where  scab  was  stamped  out  in  a  year  and  a 
half  by  practical,  level-headed  sheep  men,  under  the  direction  of  a  practical  and 
level-headed  State  veterinarian,  who  knew  how  to  use  his  official  prerogative,  and, 
using  it,  employed  the  very  dips  derided  and  discarded  by  Dr.  Salmon  and  his 
scientific  lieutenants.  ^ 

Cascade,  Mont.,  October  i,  1898. 

Dear  Doctor  :  I  chanced  to  read  in  the  last  American  Sheep  Breeder  a  criti- 
cism on  your  bulletin  regarding  scab,  etc.,  which  said  bulletin  reached  me  at 
Butte  some  time  ago,  and  for  which  please  accept  my  thanks. 

There  is  one  part  in  the  Breeder's  article  which  is  not  true ;  how  much  more  is 
of  the  same  character  I  don't  know ;  but  I  do  know  that  the  following  is,  to  say 
the  least,  incorrect :  **  We  beg  to  suggest  *  *  *  in  the  State  of  Montana,  where 
scab  was  stamped  out  in  a  year  and  a  half  by  practical,  level-headed  sheep  men, 
under  the  direction  of  a  practical  and  level-headed  State  veterinarian,  who  knew 
how  to  use  his  official  prerogative,  and,  using  it,  employed  the  very  dips  derided 
and  discarded  by  Dr.  Salmon  and  his  scientific  lieutenants."  Now,  as  you  know, 
I  have  been  intimately  connected  with  the  sheep  industry  in  Montana  for  years, 
and  was  veterinarian  at  the  time  when  scab  was  so  bad  in  the  State  that  wool- 
growers  demanded  the  framing  and  passage  of  a  law  sufficiently  strong  to  wipe 
the  disease  out.  I  had  the  honor  of  submitting  a  few  suggestions  to  the  commit- 
tee who  were  drafting  the  law,  and  when  it  was  passed  proceeded  to  put  it  i^to 
effect.  At  that  time  there  must  have  been  nearly  or  quite  100,000  scabby  sheep 
in  the  State.  In  three  years  from  that  time  we  could  give'  a  clean  bill  of  health. 
As  a  matter  of  fact,  I  had  little  to  do  with  this  work,  which  was  done  by  the 
various  county  inspectors,  and  the  dip  which  was  used  officially  by  them  was,  in 
^  almost  every  case,  lime  and  sulphur.  Sometimes  an  owner  would  wish  to  use 
something  else,  and  in  many  cases  had  to  come  to  lime  and  sulphur  at  last.  I 
know  of  one  case  where  sheep  were  dipped  seven  times  in  one  of  the  proprietary 
dips  and  then  had  to  use  lime  and  sulphur.  Every  once  in  a  while  scab  bobs  up 
in  the  State,  and  the  State  officials  can  not  help  that,  but  of  late  years  some  of  the 
proprietary  dips  have  found  favor  with  our  officials.  Now  if  these  dips  are  so 
much  better  than  lime  and  sulphur,  how  is  it  that  scab  has  increased  so  the  last 
two  or  three  years  ?    There  must  be  in  Montana  to-day  30,000  scab-infected  sheep. 

Your  position  on  lime  and  sulphur  as  a  dip  I  believe  to  be  correct,  and  if  I  can 
do  anything  to  help  you  sustain  it  call  upon 

Yours,  very  truly,  Herbert  Hollow  ay. 

Dr.  D.  B.  Salmon, 

Washingtcm^  D.  C, 
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MOTEMENT  OF  FARM  ANIMALS. 

On  the  following  page  is  a  tabular  summary  of  the  receipts  and 
shipments  of  farm  animals  at  the  principal  stock  centers  of  the 
United  States  for  the  years  1897  and  1898,  and  following  the  sum- 
mary are  tables  showing  the  receipts  and  shipments  in  detail  at  the 
several  cities. 

The  statement  has  been  quite  generally  current  for  the  last  two 
years  that  the  herds  of  cattle  in  the  great  cattle-growing  sections  of 
the  country  have  ncft  increased  in  the  proportion  that  ought  to  be 
expected.  The  figures  here  presented  tend  to  confirm  the  statement. 
The  total  receipts  of  cattle  at  the  stock  centers  in  1896  were  9,081,070 
head,  while  in  1897,  as  will  be  observed,  the  receipts  were  8,982,215, 
and  in  1898,  9,529,430,  an  increase  of  only  547,215  over  1897. 

It  must  be  remembered,  however,  that  these  totals  do  not  indicate 
the  exact  number  of  animals  marketed — that  is,  those  which  have 
been  marketed  but  once.  For  instance,  cattle  marketed  in  Lincoln 
may  appear  in  the  receipts  and  also  the  shipments  at  Omaha,  and 
appear  again  in  the  receipts  at  Chicago.  The  total  receipts,  there- 
fore, include  many  duplications  and  some  triplications. 

Total  receipts  and  shipments  of  farm  animals  at  principal  stock  centers,  1S90  to 

1898,  inclusive. 


180G. 

1807. 

1886. 

Animal. 

Receipts. 

Ship- 
ments. 

Receipts. 

Ship- 
ments. 

Receipts. 

Ship- 
ments. 

Cattlo    

9,081,070 

515,818 

25,589,363 

13,903,866 

«7.U0 

5,050,131 

129,347 

10,813,649 

5,655,365 
411,144 

8,982,215 

780,222 

30.453,688 

13,074.548 

316,992 

5,728,435 

240.462 

14,046,766 

6,674,315 
287,068 

0,529,430 

768,864 

34,370.100 

13,100,157 

540.327 

4.508,216 

Calves 

176.766 

Hogs 

10,800.856 

SheoD    

5,679,200 
405,707 

Hoi'Jpfts*  an<i  n)u1(^i!f T...... 

Total 

60,527,202 

22,068,681 

53,607,065 

a6,9n,045 

68,817,887 

21.654,747 

550 


Digitized  by 


Google 


FlFTiaBNTH  ANNUAL   REPORT. 


551 


CD 

at 
o 


O 

Em 

(fi 


4 

s 

O 


50 


1.1 


(fi 


0 

1 


s 


Pi 

I 

CA 


I 


i 


O    1 

i' 

p.  I 


^ 


» 


'  -3 


CO      '  *i 


■?   ,3 


f 


3! 

i 

00 


i 


i 

a 

o 

B 


2 

IS 

p. 


5 
i 


iSS^S 


sg 


Si 


2£ 


(O  ^  ig 


•a" 


§sii 


i  S"  ^" '" 


ss 


s? 


§3 


^S3 


>   «   f-i   «  CO  i-t 


CO  ^  95  (S  o 


§iBi 


CO  *»  .-Ti-T^ 


iSiiiSS 


Sg|S»ff 


ssg 


OD  in  40  O  r«  9a  O 


3  ^^  S  * 


Digitized  by  V^OU^  It: 


552 


BUREAU   OF   ANIMAL   INDUSTBT. 


s§§i§ 


8'  «f  -'      tg 


CO  le  00   fri  <o 


"*   of  -H    0» 


1 


00     1-^   o     ^    .H 


s  gf  s     s?  «  ^' 


eif  V  c?  ^  CO 


§  S  ^  § 

V  ©f   rH    to 


Q    I 
2$   I 


I 


j5  e'  s"  8 


S  §  III  §  g  i  3  g  §  S  i  S  g 
i  I*  i"  f  a  «  S*  s  a  a  g  §■  |  s" 


ef 


I  f  e'  s  u  ffi  I  ^  f  s  g 


oo"  eo"  w!  ^  1-i  r-T  w^ 


ssg 


g  s  g  g 


s"  a  8"  • 


1;^ 


11 


Hi 


r-T    •*    ©»    »0 


gigs 

s  «'  a"  8" 


5»  S  W  b5  S  fc 

-H    ©I   01  •-^"  fi 


OOfc^^HCOOCOObOO 

8  S  S  •  •  S  I  fe 


00        ;ii 


I  §'  S  g  S'  I  9  S  S"  8" 


S  -  §  i  5  -  2 


QD    f<*    OD    CO 


S  e'  a  ^  t  '^^  t  S  §  ^'  S"  ®  §  ""  S  S  2  i  §  '  S  S  *'  ^  ^  U  ^  ® 


I 


5 


0  a 


2  iQ 


^1  •^6i:3|p|«ll 


2  J  0  © 
E  3  6  G  I 


I  S  S  §  3  (S  I  il  I  a  £  £  £ 

Digitized  by  V^OU^  It: 


£l 


FIFTEENTH   ANNUAL   REPORT. 


553 


I 


S 


i 

P. 


I 


i  H^  §  s^  i  ^  i  §  ^  s  i 


»  s  ff  s  5  s  a  s  a  s  U  s' 


§1 


JO  ©  g  S  2£ 
^  8  S  ^  S 


S  S  c3  ^ 

88  e  -"  a 


i  S  i  S  s  S^  s  s  i  i  i  § 


I 


IS 

p. 


8  5  fe  S"  S  te  5'  !2  S  S  8'  8" 


8'  S'  6  S  S  §"  S  5'  8"  3  8  3 


i  i  i  S'  §  5  §  i  §  §  5  e 


3 


i 

a 
0 


i  s  g  g  i  g  g  §  I  i  s  § 


liSi'zBg;:i^.gi 


w   CO   *»   ^ 


I. 


I-  t-.  I© 


§i§l§§§iSgi 


8S@SteSS3SSR7 


§§sii§§i§ii§ 


S  t-  s  a  K  P  8 


11 


1^ 


•lilli 


S-S-i 


6C  -S     O     k     ?. 


Digitized  by 


Google 


554 


BUREAU   OP   ANIMAL   INDUSTEY. 


59 


5 


C 


io  V  V  eo'  w*  i-T  r-T  ef  «  «  ©«  ot 


rf  e  8  8  fe'  8  8  S  3  8  S  8 


rf  SB  fe  S  ;3  9  t:?  s  :i  8  S*  8 


12 

c 


6 


R    ^  i  3 


1 


"S- 


t 


aS  CO  v^  n  w"  «  I-   ^  eo  >a   ©f  i^T 


cT  I-  i«  c^  w   o'  t-  cf  eo   '^   CO   «e 


i^ii§§i§§isiil§ 


ilSSiSiiiiiS 


©J    r-i    rl 


rl    W    i-l    1-1 


S;2:^t:55SSSS5S 


8  U  8"  Sg  8  U  fe  S"  eS  8  S  5 


£J  S'  2  S  S  3  S  ^"^  2'  :2  f I  ^" 


I' 

2  ' 

9) 


M    N    '«<''  i-T   r-T   ©f    GO    -*    O*   <# 


gsii§iii§§§g  i 


■^  n  %o 


r^r-^-*t^CO*aSi9i-^       3g 


Digitized  by 


Google 


FIFTEBMTH  ANNUAL  REPOBT. 


655 


0 

B 

1 


o 

m 


B 

Pi 


sig§»ssi^ia§ 


§gg^§i§ig|g^ 


■i 


§gg§saii§§§i 


O    O    CD    t^    M 

c3  lo  1-  u5  3 


c3    9    O    00    !q    00    X3 


I 


2 

OQ 


*-'  ^"  Sf  8  ^  S  -^  ^^  9  S*  J5  Sf 


S  5  ^  S  8  «"  a^  5f  3  d  ^  ^' 


^  g  If  S'  g  §8  a  8  28  tf  S  8 


fc  8  ^"  8  13  Si  ^  fe  :i  ^  g  5' 


o 

n 


5 

i 

Pi 
OQ 


'  2f  S  ?f  ^  8  ^"  -^^  *^" 


5 


3  3  §  I  S  g  S  3'  «s  i  S  I" 


§  3  S"  S  S  S  2  S  §  s  §  M 


5 

I 

p« 


3 


2 


a  s"  a"  s  :?  s  n  b  s"  s  s  a 


3  S  3  S  8'  s  a  ?5  ?"  8  s'  ;S 


t 


38  !;  3  3  3  S  S"  fi  S  3'  8 


s?  S"  S'  S'  S*  S'  ss  fc  s  s;  K  9 


i 

s 

I 


Ill's  3 


Digitized  by 


Google 


556 


BUREAU   OP   ANIMAL  INDUSTRY. 


sa^gg^sas 


sgsjU^gl^;; 


I 


1 


$0 


;&) 


^ 
e 

^ 

^ 

s 

t 

^ 

, 

H 

02 

m 

r«» 

-J- 

M 

g 

CO 

o 

c 

m 

1 

<c 

^ 

t> 

•f!» 

"&> 

ft^ 


5 


s 

H 


S  2  5?  eS       ^  «  ri"  S  S  J8  5S 


8  ^•*  «  «  8  •-"  •  •«'  gf  8  g  a 


U  SJ  $£     '^"  *»  «  s  ^  s  s 


a" »  «=■ "  -'  3  •'  S  Sf  8'  8  S 


^'  8  ^'  *  8f  S  S  ;3  ;s  S  8'  $ 


i2  8  s  2: 

"*  '*  Sa  » 


ig§i§g§ 


S  3S  S  g  s 

^'    *-"    »»     *f    »»     fH* 


i  I  g  g  i  s  §  ig  I  §  i  s 

8"  35  8  a  8  «"  2  2  8'  K  S  S' 


^  ^•'  ^  ^"  ,-r  ^  ^  ©i"  eo  V  — 


s  ii  §  §  i  g  i  §  §  §  §  § 


4D  1^  CO  to  CO  «  e» 


S  f3  «  55  '^ 


*-'  «   t'  <^»'  «cr  t.-  CO  ^-  jg  g  gj  oj 


8  S  8  fe  5, 

eo   b-*  «   «o   V 


g  ^  S  g  fr  2 

i-i  e^   .-I  i-«  Je  t- 

""  ^  s5  s  a  *■ 


i^g^ggS^gils 


r-4    O    O    t^     CO    t> 


Si' 


I 


1=2 


Digitized  by  VjOOQIC 


FIFTEENTH   ANNUAL   REPORT. 


557 


B 


o 


5 

I 


-*    :    :  i5    :  8  3  S8  -= 


•-4    91    kS    »<d 


^  :S  !S 


S  B  $  S 


s  s  ;s  ^  S3  9 


ssss-^assggjss? 


Sil 


s^§i§§gs 


SiS^S 


•f  f-T  CO  of 


t 


iS^BHingiSSs 


iiSs^gis^gsg 


fM     n    ««     >0    -^    rH 


a 


i  §  I  s  §  §  a  §  I  ii  i  § 

«o"  CO  *f  of  a  1^  00  t'-  »o  wi  V  t^ 


S'  ^'  sf  s  ti  $'  s  Si  ss  S'  (;  ^ 


^ 


a 


0    0»»Ot>^od"«OC?iOrH  CCfrf 


8  ?f  8  ??'  gg  $  5  Sf  JS  S^  ;f  8 


5 

I 


§llgiSgg§|gg 

o*  to'  e«'  «e   t«'  «e   o   oT  s;j  QO  XT  ^ 


«5"  S  ?«'  S'  9  S  '-'  V:"^  8  S5  2  £( 


S  5?  ?S  Sf  ««'  S5  =  S  8  5"  fe  ti 


5  — 


■§ 


§  i  g  §  ^  *:;  g  li  §  ^  §  $ 


S?SS«SSS«te^S5S 


g 

>* 


Ny 


ili^^ 


>> 

0 


O 


Digitized  by  Vj 


oogle 


558 


BUREAU  OF   ANIMAL  IHDUSTBT. 


ii 


2? 
2? 


Q 

r^e 


O 


5 

p. 


;a& 


t 

ft; 


P. 


I 


^    1 
O 

0  ' 

P.  ' 


«  1 


a  I 


S^ss 


gg§g-gl 


gsg§§ss§§§§s 


•^•i«>lOM0<k«>k«^ 


s  ;;  s  n  s  s  s  &'  s'  s  a' s 


si^§§§g§i§§§ 


gii§§§g§§g 


S 


s»§iiisig§§§ 


SSil{:^c:S3§i§  g 


0*  ^  l-l  r-l  i-( 


C9  ee  -^  M  r-l 


§ii§§§ig§i§ 

«  e  ts  9  8  8  s'  b*  s'  %  a 


i  I  §  i  §  §  §  g  §  g  §  I 


i-<  e*  fH  rH 


S8i§§S§ii§l3 


If 

111 


^1^1^ 


^m-1 


Digitized  by  Vj 


oogle 


I 

OQ 


FIFTEENTH   ANNUAL   REPORT.  659 

V  CO  ^  fc-   ieSn^to-^*c*oio 


m 


5 

p. 


rl    i-H    1-5  i-t 


E 


p. 

'  QQ 


W  «  «r  jfif  ccT  te  ^-  io  o-  «o  •  fr.' 


83  a  fe  S  g  S  £f  !g  ^  Sg  S  e 


«  eo"   CO     CO"  fr^   Jj     gf    rJ"    «     tff   pf 


a'  af «"  8"  s  g"  ?  8  9  s  8'  s 


g  n  i  g  §  g  i  §  3  §  §  § 

S"  e"  e  S"  S  fe  S8  S  S  ^  S'  3 


g  §  §  i  i  §  i  >i  i  §  s  § 

S  S'  SS  Sf  3  8  8  B  §  fS  S  S" 


S  3  $5  «■  S  S  2'  $  S  S  g  a 


I 


3 


I 


s§§ii^§ig§§§ 


M  «^  ^  0«  Ot  Ci  1-i 


§iSigiggg§si 


C9i-Hr-tr-4&)CDiO«e^-«O«OC0 


5 

I 


.^"  ?S  SS  S  ^*  S  5S  ??  S  Sf  S3  35 


i  3  S  i  ^  15 
^  3  CO  5  e5  OS 


^'  ^^  ft  cf  ?f  J2  2 


t 


ff  3  i$  8'  J5  S^  8  fc  ^*  ^  g*  ?f 


2l 


s  9  5?  u  s?  S3*  ^"  s  n  s  s  g 


§ 

a 

1 


iiiiiiiii 


?  a  I  "a  I 

Itlii 


_  -  •  •  ■  ■^  "  " 


Mi 


Digitized  by 


Google 


560 


BUREAU   OF  ANIMAL   INDUSTBY. 


1 

n 

1 

S 

-Siiiiisis 

HI    i 

s 

§ 

S 

§§§§s 

00 

511 

h 

1 

1 

«  w  «  0*  -  -;      r-r  0*  0*  ^  ^ 

S 

».«-»-«-«--;-.-.-„----j8| 

>s 

m 

1 

n] 

*§ 

i 

s§§§i§§$§iii§ 

5 

isii'ssiisii 

! 

'^ 

«    w'  «    ©f  ^"^  ^*           ^  fri    ©<    ^  ^' 

IS 

ca 

'  w  -*  « 

'   CS   ^   ^  ^   N    94 

-■-8 

S 

g 

s 

§s§i§g§§s§§§ 

S 

S 

§as3ig 

I 

^ 

2 

nf  V  -:  of  -r  w  -9  «  ©  «  •©  09 

S 

^  f^             w  «  •  oT  -<r  .o  so  ei    2 

s 

1 

1^ 

1 

OQ 

1 

if  ; 

>-, 

i 

ISSSsSSsilgS 

s; 

§§§g||§Sli 

1 

i 

— 

1 

«r  X3  M  m  M  »«'  o  ^''  00  00  «r  V 

& 

w  «  rn'  r4  »  -h"  ^  «o*  o"  tT  «r  e»    a 

0 

1 

i 

§§§§§§§B§§§§ 

§ 

§iii§§§§a§§i  { 

8 

1 

i 

^  8"  s  ft  8  !;  is  «"  a'  a  a  sg 

i 

"\   8  a  a"  8'  s  s"  ts  8"  is"  ?  ts  8  1 

i 

1 

1 

■IS! 

d) 

s 

§SSiSgS§§Sg§ 

g 

;  gggiigggsi 

i 

IS 

3  g2  ff  a  2  g  §■  S  8s  sf  s  s 

s 

§"  §"  §  0  3  2  2  S  s  S  S  §  J 

9 

5 

OUS. 

dCompa 

^ 

2H 

s 

a 

gsg-g3g^|$ssg  : 

1 

INDIANAF 

i  and  Stock  Yar 

i 

3 

1 

i 

p. 

iggjs.iSiiiss  f 

9 

5 

1 

5 

S3i 

ig 

g§si«§i 

g 

§gi§3§ii§§§s 1 

> 

5 

s^ 

9 

■•(J'  cc  ©f  i-T  i-T  eo  •  t-"  Qo"  w  »«  V 

»- 

»otot^^'^9fo*9i«o»e  «  V    g 

k 

^ 

^ 

«fl 

1 

6 

s 

i 

05 

1 

i 

gi8i3§lilgSs 

§ 

8is§iess8ii§s 

1 

^  ©  oT  «r  t^-  jf  w  «   «  oj  ej  ;5 

5 

ei  ^  e»  00*  «e  cT  «  oT  »«  ei  e  o*    « 

i 

g 

»c» 

•0 

g 

1, 

^ 

♦f 

•i 

g 

#• 

» 

S 

*« 

•d 

» 

« 

s 

0 

M 

F4 

e 

s 

^ 
.& 

1 

i 

»   5 

1 
1 

1 

-< 

■1 

1 

1 

1 

J 

1 

i 

1 

i 

5 

A 

'i 

1 

1 

c 

-< 

> 

1 

> 

1  * 
0 

>5 

i^ 

Dig 

tize 

db 

yV 

j( 

3( 

)j; 

lie 

> 

FIFTEENTH   ANNUAL   EEPORT. 


561 


2;  aSl2S"2S3§gi 


K  ■  S 
I  Sf 


i5iii23i 


\3  \ 


I  g  II  I  g  I  g  » 


i   n^ui^^nuu 


9i  ^  ^ 


§§gsi 


ligi-'ias^i^ii 


SS^-§iiSsfir.S§ 


t--*!"       ec^a6t-«cot-cscoac 


I§s5§5is§§ll 


S  S  S  S;  !3  3  «  3  9  SS  3  S 


-     '6 


s 

a 

i 

p. 


ai 


cc  "««  cc  »r3  CI  1-1 


I'!  ^^iiillg|iil§i 


i 


Sli3§i§is§Si 


1  t-  W  W  O  »>.   «■  O  I-  CI  »H  CC 


!  g  S  i  §  §  »i' 


II    Sfe|Sfe||SteSgg 


25     •  w  5j  CI  .-.  «  M  r^  I- 


cS 

I 

p< 

fe  i  i 

eS 


i-T  cf  r-T  ci"  »o  »©  cf  ■«»  '"I"*'  cj  ci  CI     »>.*  |       ef  »-«  ec  i-."  V  eo  us"  oo"  oo"  oJ  cc  « 


s 

73 


^.^iiisigi^gi 


eccoi-i«ce»eo»o»ocococi 


3'   iil§g§§S§^^^§S 


o 
B 


10317- 


-3C 


'^^ 
S? 


»-9  Ha  "<;  oQ  C 


4  S  a -<j  a  •;  ^ -<  cc  O  52;  Q 


Digitized  by 


Google 


562 


BUREAU   OF   ANIMAL  INDUSTRr, 

9  $  «;  9  S  3$  $  ' 


gjgsssssi 


B 

p.  , 


4'   Sicsi^^SilS 


9 


MSJt-l^r-iM'^eOeOiO-* 


:3s 

I 


3 


V 


5 

.9^ 


II    g5gSS§gS§§ 


iS  I 


a  : 

02    I 


"H«aO»OOQOi«rH»Hr-i'«#' 


s  s  s  a  8'  sf  s  s"  s  «J  s 


§8SI§2Sgsgs 


13 
p. 


O    ^    c5    w    CO    9    O    cQ    CQ    $1 

t-T  w  «   «  91  ei   *j  t-I^  f-T  1-4 


i§^§Ssiii§§ 


n   rf  ci  M  ri  -^   f-H   CI   w   ©i  05" 


'3 

a 

08 


|$3S@§3SS 


Kli 


ei   M    i-T   r-^    r-T  r^    w*   ci    le    -^    "^r    M 


s:'  iiga§i§IM§Si 


^t*©»r-i  MCOtOtOO 


^S 


SSSii§SSs§SS|s| 

g  S  S  S  e  5"  53  S'  8  8  5  8   §  I 


>^     >^     Cs|     CO     CO     »0  r-i 


I       .^  rH    -i    »f   0<    Ci    CO    f-i^  ^    »-.*    i-T  i-J      g| 


i! 


gil363ISiSii 

cf  »f  N  w  ©T  w  CO  w  ce  CO  ©»  oi 

1 

3 

U-   m       ■ 


lil 


lil  ^ 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   BEPOBT. 


563 


3 

a 

s 


s 

I 


%0    »0    •    to    «0    ©f    ©»■  CO    •*    t^'   M    ©« 


5 

p. 


«o»d'«»acoM»fcO'*fr^oi©i" 


a 

p. 


3  ■'■  S  s  »-■  s  8  8  S  $  S'  S 


6  S  8  Sf  8  S  5;  a  8  8  2  S 


I 


Slii§§iils§§ 


SIq$c95!?9SS9S 


§is§§ggsig§§ 


^?iSfe^S^S5g5S5 


i  B 


S3  S8  S  S  S  sf  e  88  Sf  3"  G  Sf 


S3  $  §8  r  S  If  g'  S  S  ^"  tf  8 


5 

p, 


S  2'  §  S  §  ^  §  «*  §  S'  S  S 


S  S3  s  ;2;  g  8  S  8  S  5  5  S 


a 

s    S 

-a  — 


3im§§3§i§s 


rt  r^     M  ri  »l 


^sg^iisigiis 


5 

a 

a 

p. 


§i^§gggg^lgg 


s-si§gii§gs§2 


e^o)eocekO-<4<o)r-ir-if-i<-i<-i 


^    ^    M    •>«<    lO 


rH    M    r-t    r-l 


IS  2  a"  a  "■  «f  gs  s  s"  s  r 


s  11    sf  S  S  3  S  3  s"  a  S  ^"  8  R 


I 


ll 


o   S 


g  -s 


&i.^»a2 


»|ii 


I 


i^  P^i^  <^  *^  1^  <  ^  O  ^  Q 


Digitized  by 


Google 


564 


I 


s 

.& 


si 


I 


I 


BUREAU   OP   ANIMAL   INDUSTBY. 

5 


o 


i^  ^  :$  ^  ^  ^  ^ 


5 

I 


H§iii§siiiEg 


eo  CO  to  «o  CO  ^ 


5 

0 


5 
p. 


(ScEwSiScQSrH'^obaS^ao 


»0'^»0^-Ori'^#»rH»-iiHr-i-* 


3 


iS 
p. 


rt    ©    fc>.    l- 


fe  S  §  i  S 

U9    f-H    O    O    00 


W©4r^»«©«'*'i*'*Oi-iaOCO 


S8i§S§|g|||| 


§  i  i  i  i  i  I  i  ^  §  i  § 

S  S  55  fe  Sf  • 


•e    06    i-H    O    l'     rt 


ocaoe>>aooaot«r-i 


U     u 

a  1 1 1 


I 


■     «  a  si 


u 


s 


Digitized  by 


Google 


FIFTEENTH   ANNUAL    REPORT. 


565 


00         " 


^essssgsis 


|Sg|8K ^11511 


iSSiS^sg^gig 


©  ,   ^'  «    ^'  00  g  ^   g  ^-  ci  2j  « 

p. 


«eS«^t»aoia^ 


I  '  :S"  S  S  S'  8  a  S  S"  a  S  3'  5 


iii§§igsgiii 


00    lO    ■«•    »o    -* 


;5  8  fe  tt  $5  s  s 


58  ^  ^'  S*  SS  !S  S  S  S5 


a  8  e  s  ?f  s  4  ^  u  n  s  $ 


g  2  te 

g  S  8  rf  Ji  @  S  S  S  ff  8  8 


Siiisissis 


SSS^I^SSgSoS^i^ 


SSJJSSi^lSJjSSS 


w  *«  00  -*  -^  «  00"  CO  CO  CO  »f  »r 


«i«eO'^"coeo*fw9i**^»« 


»fl     t»     f-H 

55  :?  S5 


^  ef  C'l  w"  co'  wf  '<«"*'  V  CO     52 


**^  ®  22  if  **  *f  J2  *'  J8  **  *  ^ 


§  i  § 

^"^  d  S 


§ig|§3g 


riCOCOt-iCOCO«)»Or- 


II  & 


■III i I  ^ 


Digitized  by  VjOOQIC 


566 


BUBBA.U   OF   ANIMAL   INDUSTRY, 


5S 


I 


g 

<l 
> 

Hi 

o 


^ 


CO 


-c 

5 

9C 

Gi 

t 

0 

^ 

1 

'Ti 

i§sisig§§gg§ 


to  ta  *o  -^  -^  t' 


I  B  §  $  1 1  il  §  §  §  §  i 

55  ^-"^  ?f  «  ^  }^  tS  •  JO  ^5  ^^  ^- 


B  S  9  4  8  e  SJ  S  5  9   S  S 


igig§§^ii§i§ 


ri    rH    e»    ^    rH    r-( 


iggSgSSiiSlijH 


eiiissisg^ii 


fegSSScSSi* 


rf  5  s  e  «  s"  s;  5  B  afsg  g 


§ssggggs§;!iii 


«-•    r-i    W    W    «-•    «-i    f-. 


Si* 


■c  t  §  ^  S  s  2 


lilli^ 


5S   h*^   ***fl^^Q.*s>5 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   REPORT. 


507 


a 
p. 


iliS§aS3^§SiSi§ 


I 


ii§l§§8se8«fe 


sissiisisasa 


I 


I! 


1 

p« 


I 


5 
p. 


a 

p. 


3  »«'■  ;i  S  S  $2  ^*  ^^  d 


S3 


oT  »  o"  CO  o"  ■«<■  of 


fe  s 


r-:» 


s  a  2"  3  s"  s  s  a  s  3  a  s 


s 


I  S  i  §  I  §  i  3 

00  h^  o"  eo  f-i  V  SI 


g|  ij 


il|§ 


sii^issi 


s  a 


eooitOi-^i-^i-4^Gooao» 


1 

B 

■0 

9 


Stl 


CO  ©J  rt   .-t  N  r-T  ijf  o  c   cs"  oT  oT 


^1 
lit 


.=  11 


3  P  .a  ^ 

^  fc  a  <i  a 


a  s 


M 
^  s 

I  §• 

•<   CO 


o 

Eh 


Digitized  by 


Google 


568 


BUREAU   OF    ANIMAL   INDUSTRY. 


i'  §§gsiai§3§ii2' iiiiiiissii 


s  :.=• 


\t    B 


0^ 

t 

siiiiiiSiSg 


^  M  9t  ^  r^ 


is§s§§Ssiii§'i  i§§§§ii§g§ii 


I 

HI 


^eo"eo©««®®©i«««o«gs       r-ipHi-i»f'^»-i-rcr'^©fe6'f-r 


Vi  ^  3S  SS  fe  8  S  %  4>  8  fe  d  g     ?S  ^"^  S  gf  ^'  S"^  a"  S  fe  ^'  53  c5  i  ?' 


gilligillS 


iig§Si§§iii§ 


S  5f  3f  S  ?l  ii  "&  S  S  S  ^'  S||     8  a  si  S  ^^  5i  S  53  53  8  ^"  I5"g  1 1 

—    a 

ii 


"fe- 


U3    O    00    0>    t* 


s  ^  g  I  s  s  s 


I '    ©f  w  CO*  «  CO  eo  eo  eo  CO  ©«  »r  o*  sg   i    O 


s  8  \  \  i  g.  g  \  \  I  g  I  i  i  i  I  i  I B  §  i  §  g :  s ,  I 


C4    1-^    9)    O)    •M 


2  I  g  1 1  §  i  I  §  g  §  s  i; 

oT  «   os"  cT  »f  oo"  00*  g  C6  «   cT  t-T  ©> 


sigiiiiigssi'g  I 


©jQoocoi-i^coocoas  o  jg 


§ 

§ 


I 


Mil 


II 


III    i 


Digitized  by 


Google 


FIFTEENTH   ANKUAL   REPORT. 


569 


S 


8 


giiisi§i§is 


i  I  i  I  u  i  §  i  §  §  g  I  s 


877 

1,193 

1,278 

1,056 

599 

287 

355 

385 

588 

698 

554 

623 

QO 

984 

2,390 

1,776 

1,460 

714 

514 

451 

574 

779 

773 

652 

750 

a  8  S  ft  $!  S  Si  2'i Si  ^" •  *■ '-" '-" s;  s  tj  s  a  S  S'l i  'f 


H.    W    CO    OS 


Pi 


5  S'  JS  S  8  S3  8  S  «"  5"  S  s'  § ,'   S  2  2  'i  S  te  g  S  5  3  8  U!  g :  g 


s  2  s  s  1 1 1 1 1  §  5  §.i  I  §  i  §  s  e  i  g  i  g  §  g  g'i '  t 


'*"^-«*»irir-<^«aO'*eo 


ao4Pt«t'^f^64DwQi5ootr>t-> 


5  8  g  ;2:  S  I  ^ 


K[:i^fc:SSS8S8^S 


Si^^-si^gs^ 


B 

Pi 


I  _-  ^  „-  ^-  „-  „-  jj- 1  „_ 


F 


^  N   <S   r^^  13   «    »^  O    ^^  «5    »   3 1  o      $ 

^  ^  ^  ^     |3  i  " 
'  $ 

L_ls 

__U ^ U  g 


«  a  |i 


''   :  2  s  I  a 


;g 


Digitized  by  Vj 


oogle 


570 


BUREAU   OF  ANIMAL  IKDUBTEY. 


a 

§ 

8 

s 

illSi 

8 

i§ 

1  s 

§ 

§ 

§ 

8 

SSSSIIilli 

& 

c 

»o  QcT  ^'  ;5  ;5  •  "*  »o  **'  *-*  »o  •*" 

g*     00*  O  g  00*  OO  <♦  CO  CO  V  '♦  CO  «   g* 

i 

§§§§§§§§§§§§ 

§  §§§iii§§§§2l i 

.• 

coA-^'^eMco^iat^^-'^'V 

g    «*  o  »f  00  •  -^  00"  V  V  '♦' 

» 

» 2 

i 

iii§§iis §ii§ 

§  lii§g|li§§i§i 

1 

S 

S  S  2  1 2  8  s  te  s  s  2  1 

1  ?  3  s  s  g  s  e"  a  s  2  §  a  | 

^^ 

p. 

-                               ^ 

1 

P. 
8 

§ 

£ 

OQ 

1 

§§§§§§§§ii§i' 

1  §§§§iliii§gi 1 

« 

If 

S  5  2  1'  S  §  6  *  S  S  2  I 

g  SiSESSSSssss  g 

!  ^ 

t-H                                                       r^ 

^ 

1 

§iilig§iM3gg 

i  §§s§s§§§§§ai £ 

1 

p* 

ilti'§i'?§il3  5§' 

|-  a'SSgg  ill's  S*§s"i 

'X 

^ 

1 

1 

A 

i 

igi§gi§g§|g§ 

§  §§g§lg§i§§g§ g 

CO 

OD 

gf§§-|§a|-||||- 

.0                  « 

d  ^ 

iS||§SSg|SSS 

§   §SS|S§ggg|S| § 

2  -^ 

1 

^*                           w 

2  4 

1 
2 

S 

t 

li§g§§ggl§i§ 

§  §iSi§i§§g§i§ § 

^s 

^ 

»-  ^-  ^"  ^*  ^-  ^"  ^-  ^-  ^-  r^"  ^"  ^* 

gj-  «-  „-  „-  „-  „- «  „-  „-  „-  ^- «-  „-  g- 

1 

e 

i 

§gs§§§g§i§gi 

i  iia^^igiiislli 

% 

1 

S  5?  5'  £8  S  3  S  S  53  U  2f  S' 

§  S9"s  s"s"s'9  s  s  ssa  1' 

^ 

i 

"fe- 

t 

IllSg^igiSiSi 

§  §g§§2ii§3lg§ i 

1 
1 

8  S  S  S  S'  S  8  8  S  8'  8  S 

g"  s  ;^  a  s  s  5  8"  3  s  s' «  5'  | 

00 

1- 

1 
1 

1 

It 

^ 

:  p< 

.t 

1. 

IS 

1 

.fr 

h 

5  . 

IH 

S«ii9'.2  OS  5  «S£l 

'  llliiiilllir 

c 

igit 

zee 

by 

C 

>• 

)0 

S 

le 

FIFTEENTH   ANNUAL   REPORT. 


571 


SSgSa!S"8*-a5SR 


ss|ssssss$es 


S  §  §  §  i  5 


1*3 


B  »  S  S  g  i  i  i  "  i  §  I 


w  »[  g-  g  ^  JO  b--  CO  M 


«  -"  -■■  «9  «  fe"  5  5"  s  -»  ""  «' 


ii§ii§yi^&§§ 


M    C4    04    ««« 


■«<    CO     ■«<    0« 


S  S  2  S  S  fe*  sf  S  3  8'  ?8  4 


5?  «"  8  ?f  E3  S  S  •'  «  S  5S"  8' 


5  S"  $  S  35  iS  ;f  fe  8  S  $  8 


i§gii5sS§ii 


3525&Si3S$^^%S^§o 


8  ;:  S 


1 1  s  ^—  §  ^ 


g§g5^«SSS?5l'S 


ii§§2iiiss2i 


of  -♦*  w  eg  t-*"  cT  «r 


t-  "*  CO  rH 


gg§i§gi§i§i 


§§iig 


s§ 


wioeot-ie^cici^^o-*''*' 


ii§3igii§is§ 


lOOOt^OOCStOODOCOOOO 


a 

I 


-a 


a  -9 


o---?  g  i 


^1 

Eh 


Digitized  by 


Google 


572 


BUKEAU   OF   ANIMAL   INDUSTRY. 


I 


H    5 

S  2 


n 


^ 


% 


iS 

0 

Q 

P. 

*! 

^ 

^ 

OJ 

n 

. 

•4-» 

P. 

1 

3  ?  S  ^  ^  3 


S  iS  SSI  s 


sS§i§iii3 


00   «^   CO   w 


CO    »0    *J    N    *^ 


i^lll^iis^sSyS 


22  2 


«a^'^^QOi-»o»o 


3iguiii^§§§ 


ri    ec  ** 


rH  -^  00  00  '* 


55  2  S  ^*  S  S  5S  S  ^*  ^'  ^  S* 


gSle^V^gSSs^^SgS 


riigiiig§§g§§ 


^ 


g 


w  eo  45  "^  CO  lo  u3  '♦  V  «  ^ 


^S^Sl^SS^SSSlc 


j;:;    i-Oit-.aoeoeO'*fr-cD06»oao 


=ii§§lnSM§gi 


S  ?f  S  9  S  S  S  8"  fc  SJ'  5  S" 


i§ 


Ir  2  2  t- 

3  ;3  s 


iiiig§g§i§§i 


W    CO    M    •*    w 


CO    "*    CO    -*    'i«»    CO 


1 1  a  J 


§ -2  3  5- 1  g -3  5  §•  1 1 


II 


1=2   »^ 


Digitized  by 


Google 


FIFTEENTH   ANNUAL   REPORT. 


573 


JERSET  CITY. 

Receipts  and  shipments  of  live  stock  at  the  Jersey  City  {New  Jersey)  Stock  Yards 
for  the  years  1897  and  1898, 


Year  and  month. 


1897. 

Jannary  

February  — 

March 

April 

May 

June 

July 

August 

September... 

October 

November... 
December  ... 


Total. 


1898. 

January  

February 

March 

April 

May 

Juno 

July 

August 

September... 

October 

November . . . 
December  ... 


Cattle. 


Re-  Shlp- 

ceipts.       men  18. 


14,250 
11,106 
U,«JO 
13,308 
12,960 
15,039 
15,420 
14,650 
14,850 
13,405 
12,606 
13,450 


165,524 


12,349 
7,991 
11,211 
9,667 
9,590 
11,305 
12,483 
11,711 
12,274 
10.633 
10,403 
11,423 


131,030 


Calves. 


Re-  Ship- 

ceipts.      ments. 


8,165 
4,230 
7,190 
9,426 
10,305 
9,640 
8,435 
6,485 
5,134 
4,650 
8,265 
2,330 


15,301 

13,396 

12,400 

10,640 

16,820 

14,460 

14,503 

12,446 

13,630 

11,888 

16,580 

14,734 

16,210 

14,452 

15,305 

13,263 

16,408 

14,208 

14,309 

12,150 

13,506 

11,232 

14,258 

12,379 

74,246 

2,257 
8,876 
6,232 
8,490 
8,404 
7,805 
6,264 
6,123 
4,106 
8,330 
2,154 
1,270 


2,830 
3,936 
6,543 
8,100 
8,749 
8,128 
7,203 
5,811 
4,230 
3,881 
2,299 
1.980 


Hogs. 


Sheep. 


Re- 
ceipts. 


69,056 
61,428 
68,356 
62,445 
63,728 
62,407 
65,750 
61,571 
63,365 
65,410 
66.786 
68,440 


Ship.  Re- 

ments.  |  ceipts. 


89,601 
86,650 
84,804 
92,640 
91.320 
04.400 
96,650 
98,320 
96,438 
93,200 
84,205 
82,630 


Ship- 
ments. 


49,088 
54.149 
66.135 
58,057 
50.267 
59,207 
60,992 
62,444 
59,238 
58,621 
53,340 
58,246 


63.689       778,742    11. 080. 858  I      688,793 


1,832 
3,520 
5,399 
7,480. 
6,862 
6,713 
5,250 
4,464 
3,3?4 
2,607 
1,435 


70,304 
64,203 
70,485 
60,306 
65,501 
60,307 
67,254 
64,744 
62,864 
66,507 
70,852 
71.509 


Total I       178,795      164.7481      50,811.      49,771  i    794,841 


76,431 

71,390 

70,428 

80,460 

81,301  i 

86,906 

89,204 

82,33< 

H),100 

70,104 

74,650 

71,201 


55,248 
64,143 
53,221 
61,741 
58,011 
56,394 
56,173 
47,234 
46,253 
as.  155 
43,993 
45.377 


934,532  I      61.5,043 


NEW  YORK. 

Receipts  of  live  stock  at  the  New  York  {New  York)  Stock  Yards  for  the  years 

1897  and  1898, 


Year  and  month. 


1897 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October  

November 

December 

ToUl 


Cattle.      Calves. 


24,836 
18,659 
18,130 
22,962 
10,293 
18,742 
22,262 
21.335 
20,102 
22,325 
10,374 
22,346 


250,476 


6.109 
6,602 
12,11b 
34,725 
33,207 
27,077 
23,616 
15,674 
12,182 
11,891 
6,416 
6,523 


Hogs.       Sheep.     Horses. 


196,128  I 


74,558 

69,473 

50,769 

66,008 

68.999 

68,600 

49,625 

66,878 

65,136 

51,477 

44,602 

21,254 

44,138 

14,120 

63,502 

20,637 

46,125 

67,500 

44,795 

71,566 

63,055 

66,716 

64,071 

78,081 

666,306 

627,146 
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Receipts  of  liir  atock  at  the  New  York  {New  Ywk)  Stock  Yards  for  the  years 

1897  and  i5.95— Continued. 


Year  and  month. 


1898. 

January 

February , 

March 

April 

May 

Jane 

July 

Aufnist 

bqptember 

October , 

November 

December 

Total 


Cattle. 


Calvos.      Hogs. 


29.241 

4,477 

a,  073 

6,585 

81,460 

13,367 

33,106 

83.583 

33,800 

33,314 

34,023 

30,041 

84,558 

16,686 

38,527 

18,185 

dS,025 

18,884 

81,064 

12,757  ! 

8S,00S 

8,141 

34,000 

7,047 

63,841 
46,880 
43,005 
45,157 
56,626 
43,460 
41,876 
50,215 
54,478 
84,551 
66,946 
63,260 


Sheep.     Horses. 


I 


50,454 
52,343 
64.567 
£0,422 
56,805 
19.901 
32,374 
24,883 
70,947 
65,267 
58,051 
73,502 


397,387   202,017  .  661,195  i  6fi9,eU6 


5,251 
5,8ie 
I,  i66 

5,3n 

6,40 
4,GS» 
2,747 
4,2S! 
5,215 
5.fi01 
16tt 
1,877 


51,719 


-WHEHAWXfiN. 

Receipls  of  Jive  stock  at  IVeehawkeii^  N.  J.^for  the  pears  JS97  and  1898. 


January  

February . . 

March  

April 

Muy 

June 

July 

Au^st 

SepteTn))er- 

Octobor  

November . 
December.. 

Total  - 


January  ... 
February . . 

March 

April 

May 

Juno 

July 

Augrost 

September. 

October 

November . 
December.. 

Total. 


Month  and  year. 


1897. 


199«i. 


Cattle. 

Calves. 

Hogs. 

Sheep. 

133 

881 

13.579 

12,268 

90 

750 

17,350 

8,306 

2,348  !       an  4fis 

9.960 

.19 

6,176 

17,586 

7.035 

138 

6.544 

18,857 

5,^1 

348 

6.530 

17,750 

7& 

365 

4,065 

.  14,030 

7S8 

383 

8,173 

18,170 

2,658 

802 

1,928 

19,157 

13,342 

254 

1,423 

20,825 

7,^ 

386 

2,500 

21,403 

8,903 

130 

806 

24.581 

au5 

2,498 

36.1^ 

224.654 

80.307 

353 

605 

23,156 

16,419 

56 

1,180 

18.366 

9.208 

511 

2,211 

20.150 

10.447 

135 

4,479 

19,321 

12,24« 

185 

7,572 

20,803 

11,(06 

908 

6,490 

16,385 

m 

146 

4,020 

15,943 

1,150 

1,077 

3,807 

19.010 

5,3» 

320 

2,292 

18.124 

8,439 

212 

1,043 

25,685 

8,W 

292 

1,996 

24.426 

8,«i 

251 

1,187 

24.601 

9,448 

4,446 

87,874 

245,970 

W1.W9 
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DENVER. 

Receipts  and  nhipments  of  live  ntock  at  the  Denver  (Colorado)  Union  Stock  Yards 
for  the  years  1897  and  1898, 


Year  and  month. 


Cattle. 


iR-^^iPts'i  ^^^. 


1897. 


January 7, 362  ' 

February.-.. t  7,589  \ 

March i  10,182 

April I  10,960 

May ;  61,750  | 

Jane '  37,i76  ' 

July I  21,0?i 

Augnat I  12,221 

September '  24,148 

October 32,720 


November . 
December.. 


23,513 
9,945 


7,155 
7,754 
9,783 
10,389 
49,968 
39,452 
21,738 
12,826 
23,«71 
83,102 
22,eitt 
10,794 


Total 248.888  1    248,794 


1N9M. 


Jannary  ... 
February . . 

March 

April 

May 

Juno 

July 

August 

September. 
October-... 
November . 
D3cember. . 


Hogs. 


Sheep. 


Horses  and 
mules. 


Receipts. 


7,523 
6,909 
7,288 
7,810 
6,485 
5,111 
5,601 
4.812 
4,851 
6,580 
0,647 
5,938 


8,290 
11,274 
13,396  I 
13.181  i 
38,244  ' 
65,880  i 
27,663  I 
17,600  i 
26,480  * 
39,866  I 
24,722 
11,577  I 


8,0d0 
11,164 
13,496 
12,674 
35,978 
65,712 
27,635 
17,209 
25.340 
37,797 
£0,668 
12,864 


Total 287,678  1    287,607 


76,065 


6,482 

5,854 
8,284 
5,657 
6,588 
7,087 
4,983 
5,205 
5,922 
7,740 
8,800 
9,024 


81,645 


Ship- 
ments. 

Receipts. 

Ship- 
ments. 

Receipts. 

Ship, 
ments. 

7,623 

19,763 

19.763 

66 

66 

6,969 

17,380 

17,830 

10 

10 

7,288 

5,296 

6,296 

2 

2 

7,810 

8,656 

8,666 

47 

41 

6,435 

3,709 

3,709 

163 

168 

6,111 

8,226 

8.226 

137 

122 

5,412 

13,078 

12,128 

80 

95 

5.001 

12,497 

13,441 

243 

243 

4,851 

43,118 

37,759 

697 

507 

6,580 

110,610 

108,688 

877 

877 

6,647 

55,798 

63,074 

272 

272 

5,773 

10,501 

10,591 

253 

253 

74,900 

808.661 

308,661 

2.246 

2,246 

6,647 

6,6n 

6.571 

188 

185 

5,864 

6,904 

5.904 

184 

lb7 

8,284 

6.615 

6,615 

137 

137 

5,667 

3,178 

3,178 

76 

75 

6,588 

7,146 

7,146 

298 

298 

7,087 

8,278 

8,278 

814 

814 

4.033 

9,066 

9.066 

541 

541 

6,205 

12.381 

11,647 

510 

610 

6,922 

37,825 

84.740 

451 

877 

7,740 

143,339 

145,240 

020 

694 

8,800 

36,512 

38.410 

637 

637 

9,024 

7,510 

7,610 

376 

376 

81,810 

284,305 

284,305 

4,831 

4,831 

PUEBLO. 

Receipts  and  shipments  of  live  stock  at  the  Pueblo  {Colorado)  Union  Stock  Yards 
for  the  years  1807  and  1808. 


Year  and  month. 


CatUe. 


Hogs. 


Sheep. 


Re- 
ceipts. 


1897.  I 

January I  2,757 

Pebruaity '  1,255 

March '  2,990 

April 1  5,719 

May ,  9.002 

June 6,835 

July ....'  4,378 

August I  4,451 

September 5,509 

October.: 9,156 

November '  9.791 

December I  2,907 

Total '  01.810 


Ship- 
ments. 


Re- 
ceipts. 


Ship- 
ments. 


2,781 

2,687 

2.687 

1,251 

1,868 

1,868 

2,988 

1,906 

1,906 ; 

6.797 

2,186 

2,186  . 

9,002 

1.696 

1,605  , 

6,835 

1,306 

1,806 

4,378 

1.396 

1,396 

4,461 

1.528 

1,528  i 

5,569 

1.970 

1,786 

8.984 

1.373 

1,607 

9.092 

1,171 

1,171  ' 

3.778 

1.881 

1.381 

1,616 
3,674 
3.184 
1.155 
2,675 
1 

3,965 
5,321 
9,193 
86,231 
17,189 
2.888 

m.Htl  '     i.'0.466  '     20.4C6      i;».:t:8      i:w.:fc-8 


1,558 


1.558 
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Receipts  and  ghipments  of  live  stock  at  the  Pueblo  (Colorado)  Union  Stock  Yards 
for  the  years  1897  and  i^P^—Continued. 


Year  and  month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

Octoljer 

November . . . 
December 

Total... 


Cattle. 


I 


Hogs. 


Sheep. 


'      Honee  and 
mules. 


Re- 
ceipts. 


Ship-         Re-  Ship-    I      Re-  Ship- 

ments,     ceipts.      meuts.  ,  ceipts.      ments. 


1,736 
2,061 
4,099 
6,3% 
7,796 
5,740 
1,894 
992 
6,234 
14,104  I 
6,520  I 
2,216  I 


1,875 
1,662 
2,307 
2,2U2 
1,927 
1,603 
1,486 
1,812 
1,546 
2,230 
1.767 
1.762 


57.728       57,727  i      22,169 


1,875 
1,662 
2,307 
2,202 
1,927 
1,693 
1.486 
1,812 
1,546 
2,230 
1,767 
1,762 


694 

3,750 

2,037 

241 

30,402 

41,033 

1,325 

472 


22,109  I      79,955 


Re-      ;  Ship- 
ceipts.     ments 


3,750 

2,037 

241 

30,119 

41,316 

1.325 

472 


79,955 


38  I 

33 
258 

19 
137 

77 
156 
8S2 
398 
573 
113 


2,721 


33 
25S 

25 
137 

77 
156 
883 

m 

573 
113 


2.721 


PORT  WORTH. 

Receipts  and  shipments  of  live  stock  at  the  Fort  Worth  {Texas)  Stock  Yards  for 

the  years  1897  and  1898, 


Year  and  month. 


Cattle. 


Re- 
ceipts. 


Ship- 
ments. 


Hogs. 


Re- 
ceipts. 


Ship- 
ments. 


Sheep. 


Re- 
ceipts. 


Ship- 
ments. 


Horses  and 
mules. 


Re- 
ceipt*. 


Ship- 
'meots. 


tH97, 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November.-., 
December  .... 

Total... 

1898 

Total 


11,319 
8,600 
13,742 
34,420 
26,064 
8,438 
3,559 
4,483 
8,236 
9,464 
42,248 
19,941 


190.514 


5,299 
5,426 
12,818 
31,274 
25,335 
5,638 
2,097 
2,514 
6,587 
10,123 
39,063 
16,835 


192,056 


9, 
12, 
16, 
10, 
11, 

7, 
4, 
8, 
10. 
10, 
10, 


163,009   122,894 


191,805    60,415 


418 
413 
3,053 
1,773 
626 
385 


442 

163 

1,079 


11,227 


60,379 


6,165 

4,796 

10,907 

1.274 

1,360 

982 

260 

201 

655 

1,798 


4,492 
10,704 
1,020 
1,287 

812 


643 
1,798 


28,288 


13,597 


20,636 


13,a57 


162 
79 

52 

81  : 

75 

93' 

144' 

34U  j 
160 
823  I 
352 


1,885 


101 
53 

SI 
53 
99 
74 
119 
2S 

leo 

£3 


1,797  i 


\,m 
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Receipts  and  shipments  of  live  stock  at  the  Union  Stock  Yards  (Portland,  Oreg.) 
for  the  years  1897  and  1898, 


Tear  and  month. 


Cattle. 


Re- 
ceipts. 


Ship- 
ments. 


Hogs. 


Be- 
ceipta 


Ship- 
ments. 


Sheep. 


Re- 
ceipts. 


Ship- 
ments. 


Horses. 


Re- 
ceipts. 


Ship- 
ments. 


1897. 

January 

February 

March 

April .... 

May 

June 

j^nly 

August 

September 

October 

November 

December 

Total.... 

1898, 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total.... 


1,005 

440 

1,055 

365 

2,120 

1.680 

1,125 

865 

900 

1,505 

945 

485 


12,480 


600 

820 
1,500 
1,290 
8,920 
4,430 
1,160 

875 
1,815 
1,980 
1,130 

950 


20,460 


395 
200 
540 
255 
1,460 
970 
350 
460 
540 
860 
880 
880 


6,780 


265 

580 

600 

990 

2,225 

8.670 

430 

410 

1,185 

1,296 

680 

125 


12,845 


605 

1,215 

1,355 

960 

1,415 

485 

475 

600 

1.880 

2,245 

2,740 

1,580 


15,005 


850 

945 

2,400 

990 

735 

1,015 

895 

1,500 

1,000 

1,440 

3,050 

2,185 


16,485 


565 
410 
800 
600 
660 
190 
90 
255 
640 
1,210 
290 
480 


5,870 


170 
810 
665 
515 
285 
740 
465 
845 
215 
745 
1,040 
765 


6,760 


3,230 
1,785 
3.045 
8,600 
5,320 
7,245 
5,900 
5,875 
6,955 
7,045 
6.785 
9,470 


985 
1,265 
1,005 
8,730 
5,305 
4,030 
4,655 
4,775 
4,015 
5,545 
7,490 


66,285 


48,150 


6,420 
7,065 
6,835 
5,685 
9,145 
10,800 
8,080 
7,480 
7,670 
8,965 
5,760 
6,815 


4,690 
4,425 
2,275 
3,860 
6,265 
8,885 
5,720 
6,160 
7,190 
3,735 
8,305 
8,935 


83,220 


60,445 


10 


20 

20 

65 

980 

1,010 

1,040 

1,110 

1,405 

1,600 

1.450 


8,700 


845 
1,060 
885 
220 
170 
760 
155 
725 
705 
660 
745 
50 


6,480 


86 
525 
195 
305 
110 
510 
140 
140 
155 

85 


26 


2,225 


Note.— In  1897  there  was  also  received  at  Troutdale  the  following:  Cattle. 8,337  head;  hogs, 
21,380;  sheep,  86,528. 
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SAV  PRAHCISCO. 

Brrnptji  of  lire  stork  at  San  Franci^so  (CdHfomia)  for  the  ptan  1S97  and  189S. 


Tear  mod  moDth. 


Cattle.  '  Oalresw  '     Hogs.        81ieep. 


Jtuinary 

r*?*.raary ■ 

Marrh 

April 

May 

Jno'?  - 

Jtily 

Anifn*^- 

fV-ptr'niUr 

Oi-toU-r     

Novi'mlw-r 

I>(f^nnlM*r 

Total       

Jan'iary 

February • 

March 

April 

May 

Jan*? - 

Jaly 

AUfTUKt- 

8ept«»mri«»r     

OrtolM^r - 

N'ovonilj*'r 

IJiH-i'mlwr 

Total I 


«.7«5 

776 

14,796    • 

9. 043 

7.«» 

212 

lo.OB 

8.257 

5,eflB 

m 

9.11» 

10.464 

5,338 

m 

1U.271 

10.684 

a.6SI 

318 

8.C2I 

11.047 

5.336 

405 

3.445 

n.5it 

6.0*1  , 

715 

«.671 

i5.3rr 

5,510  ' 

&77 

5.954 

12,417 

5,852  ■ 

4S7 

»,477 

12.  fO 

5.  ©7 

373 

8.M6 

12.106 

5.t*i) 

4SQ 

8.H2 

11.713 

5,790 

3^3 

9.853 

n.nas 

74.:>7-' 

4.1KJ 

1W.02R 

ir».S57 

^^——' 

"^^— - 



~^-—~ 

2.41C 

193 

7.006  . 

10.332 

2.005  ' 

112 

5.078 

10.214 

3.532 

32 

^.(^3  ' 

9.889 

2.812 

45 

4,848 

8.3» 

2.fti8 

1»>* 

5.059 

8,EnH 

4.(]ni 

272 

4.5«5 

12. 3» 

3,7i» 

285; 

4,116 

12,860 

3,577 

543 

5.832 

13.457 

2.L'I3  , 

236  . 

6,304  , 

10.419 

2,545 

370  , 

4,770  ; 

13,325 

3,753 

474 

6,360 

15.300 

1.918 

rF7 

4.93R  ' 
67.449 

8.XA 

35,316 

2.953 

1 

133.379 
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IMPORTS  AND  EXPORTS  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 

It  is  stated  officially  that  the  exports  of  all  kinds  from  the  United 
States  last  year  exceeded  those  of  any  previous  year.  According  to 
the  Bureau  of  Statistics  of  the  Treasury  Department,  the  value  of 
our  exports  in  1898  was  $1,255,494,494.  The  largest  volume  of  exports 
of  any  previous  year  was  in  1897,  when  the  value  was  $1,099,709,045, 
an  amount  less  than  that  for  1898  by  $155,785,313.  Our  foreign 
trade  in  animals  and  animal  products  has  kept  pace  proportionately 
with  other  products.  The  total  value  of  these  exports,  as  detailed  in 
the  tables  which  follow,  was  $237,952,127  for  1898,  as  against  $214,- 
400,463  for  1897;  a  gain  for  1898  of  $23,551,764.  The  trade  of  1898 
was  more  nearly  equaled  by  that  of  1892  than  any  subsequent  year. 
In  1892  it  amounted  to  $224,531,279.  The  accompanying  table  of  the 
total  exports  of  animals  and  animal  products  for  the  years  1892  to 
1898,  inclusive,  i)ermit  a  comparison  of  the  several  years. 

1892 $224,531,279 

1893 „. 196,243,866 

1894 215,462,956 

1895 '..  219,492,191 

1896 217,048,412 

1897 214,400,468 

1898 287,952,127 

EXPORTS  TO  UNITED  KINGDOM. 

The  United  Kingdom  continues  to  be  our  best  customer.  The 
value  of  her  purchases  from  us  in  1898  was  $159,551,488.  All  other 
countries  purchased  but  $78,400,639  worth.  A  tabular  statement  of 
the  kinds,  amounts,  and  value  of  goods  purchased  by  the  United 
Kingdom  in  1898  is  given  below. 

Kinds,  quantity y  and  value  of  goods  purchased  by  the  United  Kingdom  from  the 

United  States  in  1898. 


Kind  of  goods  pnrcbased. 


Quantity. 


Value. 


Bntter 

Cheese 

Canned-beef  products 

Fresh  beef , 

Salted,  piciled,and  other  cured  beef. 

Tallow 

Bacon 

Hams - 

Pork 


Pounds. 

6,847,869 

25,418,146 

22,322,278 

266,414,289 

21,401,576 

45,060,294 

449,799,080 

164,889,154 

01,903,739 


Dollars. 

1,125,891 

2,139,906 

2,055,368 

22,562,155 

1,249,607 

1,768,270 

34,833,973 

15,215,200 

4,025,464 
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Kiiids,  qtiantity,  and  lvalue  of  goods  purchased  by  the  United  Kingdom  from  the 
United  States  in  1898 — Continued. 


Kind  of  goods  purchased. 


Lard 

Lard  compoands  and  substitutes 

Oleoand  oleomargarine 

"Wool,  wool  manfiactares,  etc 

Hides  and  skins 

Leather,  and  leather  manufactures  . 


Cattle . . 
Hogs... 
Horses  . 
Sheep  .. 


Quantity. 


Pounds. 

231.525.306 

23,82S,066 

8,8M.144 

43,851,9tt 

180.347 

a  29, 902.004 

Number. 

342,680 

900 

21,819 

122,784 


Value 


DoUar$. 
13,886,718 
1,281.8S3 

9,230. 4S 

19,319 

14,312,701 

31,608,909 

7.367 

3,263.m 


a  This  amount  represents  the  weight  of  the  sole  leather  only. 
EXPORTS  TO   GERMANY. 

Notwithstanding  all  adverse  circumstances,  our  exports  to  Ger- 
many liave  increased.  Germany  took  animal  products  from  ns  in 
1898  to  the  value  of  $24,8o;j,519,  as  against  $18,017,213  for  1897,  the 
difference  in  favor  of  1898  being  $6,836,213.  This  is  a  large  and 
gratifying  increase,  and  nothing  but  legal  restrictions  in  that  Empire 
will  prevent  still  larger  increase  in  the  years  to  come. 

Kind,  quantity^  and  value  of  goods  purchased  by  Germany  from   the  United 

States  in  1898. 


Kind  of  gtxMls  purchased. 


Quantity. 


Value. 


Canned  l*eef 

Sid  ted,  pickled,  and  other  cured  beef  . 

Tallow 

Bacon 

Hams 

Pork 


Lard - 

Butter 

Oleo  and  oleomargarine 

Hides  and  skins 

Solo  leather 

Other  leather 

Boots  and  shoes 

Horses number- 


Pound*. 

8,983,071 

6.936,n7 

18,450,403 

44.2LJ,a30 

13,975,056 

12.018,000 

238,680,471 

671.302 

81,414,750 

5,632,375 

364, 8U 


7,185 


tkiUan. 

842, 60? 

837.73B 

722,619 

2.963.600 

i,2W,no 

710.  TW 
14,034,380 
95,043 
1,962,102 
454,300 
72»5A6 
7B3,ia& 

39,sn) 

1,018,4ft 


The  tabular  statement  shows  that  Germany's  principal  import  from 
the  United  States  is  lard,  having  taken  238,680,471  pounds,  valued  at 
$14,034,380.  Bacon  holds  second  place,  with  44,212,030  pounds, 
valued  at  $2,983,660. 
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EXPORTS  TO  FRANCE. 

The  exports  to  France  likewise  increased  in  1898.  The  total  value 
of  her  imports  of  our  animal  products  for  that  year  was  152,821,365, 
as  against  $2,062,268  in  1897,  leaving  a  balance  of  $759,097  in  favor 
of  1898.  With  France,  as  with  Germany,  the  principal  item  of  imi)ort 
from  the  United  States  was  lard,  having  taken  during  the  year 
25,599,190  pounds,  valued  at  $1,437,623.  In  1897  the  value  of  the 
lard  taken  by  France  was  $1,041,932.  Tallow  occupied  second  place 
with  11,480,863  pounds,  valued  at  $453,500,  to  its  credit. 

Kind,  quantity,  and  value  of  goods  purchased  by  France  from  the  United  States 

in  1S98, 


Kind  of  goods  purchased. 


Cuined  beef 

Salted,  pickled,  and  other  cured  beef  . 

Tallow 

Bacon 

Hams 

Pork 

Lard 

Hides  and  skins 

Leather,  and  leather  manufactures... 


Quantity. 

Value.      . 

Pounds. 

DoUo^rs. 

965,864 

81,387 

310,175 

18,463 

11,480.803 

453,500 

5,034,842 

428,586 

718,017 

69,204 

144,875 

7,978 

26,699,190 

1.437,623 

496,156 

49,818 

829,961 

THE  EGG   QUESTION. 

It  would  be  very  difficult  indeed  to  estimate,  from  the  meager  data 
available,  the  value  of  the  egg  product  of  the  United  States.  There 
is  nothing  produced  upon  the  farms  that  is  of  more  general  distribu- 
tion or  .which  is  made  a  substitute  for  more  kinds  of  provisions  than 
eggs.  A  very  small  percentage  of  the  product  finds  its  M^ay  into 
foreign  or  interstate  commerce,  the  very  much  larger  percentage 
being  consumed  on  the  farms  or  in  the  smaller  towns.  However,  the 
figures  on  the  foreign  trade  in  eggs  show  that  for  several. years  pre- 
vious to  1896  we^did  not  produce  enough  to  supply  the  home  demand, 
inasmuch  as  we  were  import-ers  of  millions  of  dozens.  The  range 
from  3,179,344  dozens,  net  imports  in  1892,  to  1,226,763  dozens,  net 
exx)orts  in  1898,  is  striking.  Stated  otherwise,  the  total  imports  in 
1892  were  3,373,086  dozens  and  the  exports  193,742  dozens,  while  the 
imports  in  1898  were  129,711  dozens  and  the  exi)orts  2,356,474  dozens. 
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Tabular  statement  of  imports  and  exports  of  eggs  for  the  years  1882  to  1898 y 

inclusive. 


Year. 

Imports. 

Exports. 

Quantity. 

Valne. 

Quantity. 

Valne. 

1892 

Dozens, 

8,878,066 

2,467,676 

1,641,901 

1,964,962 

6n,860 

190,674 

129,711 

DoUars. 

379,516 

284,178 

190,487 

219,450 

60,004 

9,260 

6,581 

Dozens. 
193,742 
151.811 
174,523 
181,754 
405,192 
2,784,218 
2,866,474 

Dollars. 
34,851 

1803 

43,086 

1804 

28,258 

1895 

29.346 

1806 

63,4A0 

1807 

2,543,544 

1888 

1,286,768 

It  will  be  observed  that  exports  for  1898  were  not  so  great  as  in 
1897  by  377,744  dozens,  with  a  difference-in  value  of  $29,837, 

BUTTER. 

The  exports  of  butter  fell  greatly  in  1898.  In  1897  we  exported 
30,914,783  pounds,  valued  at  $4,497,878,  while  in  1898  we  exported  but 
15,032,489  pounds,  valued  at  $2,428,143.  The  falling  off  occurred  prin- 
cipally in  the  United  Kingdom  and  British  North  America.  During 
1897  these  countries  took  from  us  22,909,995  pounds,  while  in  1898 
they  took  from  us  but  8,658,676  pounds,  a  difference  of  14,251,319 
pounds.  There  was  a  notable  increase  of  shipments  to  Brazil,  from 
465,743  pounds  in  1897  to  1,014,866  pounds  in  1898. 

The  imports  of  butter  for  1897  were  37,961  x>ounds,  valued  at 
$6,139,  and  for  1898  23,944  pounds,  valued  at  $4,055. 

Quantity  and  value  of  butter  exported^  and  countries  to  which  exported,  for  the 

years  1897  and  1898, 


Country  to  which  exported. 


United  Kingdom 

Qermanj 

Other  Europe 

British  North  America 

Central  American  States  and  British  Hon- 
duras  

Mexico 

Santo  Domingo 

Cuba 


Porto  Rico 

Other  West  Indies  and  Bermuda . 

Brazil 

Colombia 

Other  South  America 

China 

Japan 

Other  Asia  and  Oceanica 

Africa 

other  countries 

Total 


1897. 


Quantity. 


Pounds. 

19,812,724 
8,288,799 
1,483,228 
8,697,271 


Value. 


Dollars. 

2,906,021 
263,805 
168,862 
532,690 

48,245 
41,686 

7,488 
10,982 

6,918 
292,780 
66,188 
21,265 
84,189 

6,478 
20,^99 
85,628 

8,672 

2,002 


4,407,878 


1896. 


Quantity.        Value. 


Pounds. 

6,847,869 
671,802 
754,081 

1,810,826 

"*     262,802 

289,731 

75,269 

157,671 

27,285 

1,885,458 

1,014.866 

91,962 

724,880 

16,496 

120,299 

268,768 

19,826 

84,742* 

15,082,489 


Dollars. 

1,125,891 

95,043 

102,207 

320, 48» 

47,881 

46,580 

10,581 

28,66» 

4,689 

800,534 

180,685 

15, 5U 

108,162 

8,996 

24,065 

54,672 

4,151 

5,27> 


2,428,142 
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WOOL  AND  WOOL  MANL^ACTURES. 

The  influence  of  the  tariff  is  probably  not  so  apparent  in  any  other 
article  of  our  commerce  as  it  is  in  its  relation  to  wool  and  wool  manu- 
factures. There  can  be  no  proi)er  deduction  from  statistics  on  these 
articles  of  commerce  without  taking  the  tariff  rates  into  considera- 
tion. However,  nothing  more  can  be  given  here  than  the  figures  for 
several  years  as  they  exist. 

It  is  a  gratifying  condition  that  the  total  imports  of  wool  and  wool 
manufactures  in  1898  amounted  in  value  to  $25,420,872  only.  The 
previous  years  showed  imports  amounting  to  the  enonnous  sum  of 
$82,762,214.  During  recent  years  this  sum  was  exceeded  but  once, 
namely,  in  1895,  when  the  total  imports  amounted  to  $94,089,490. 

Tabular  statement  of  value  of  imports  of  wool  and  tvooI  manufactures  for  the  years 

189'J  to  1898,  inclusive. 


Year. 

Classl 

(clothing 

wool). 

Class  2 

(combing 

wool). 

ClasB  3  (ear- 
pet  wool). 

Mannfac- 
tnres. 

Total. 

1802 

|9,a09,640 
5,873,238 
5,815,919 
19,657.012 
18,077,712 
88,953,828 
4,680,280 

$1,375,651 
805,266 
1,166,160 
4,092,666 
2,032,160 
6,046,102 
801,337 

110,605,348 
7,485,045 
6.780,443 
10,010,501 
7,311,583 
12,532,300 
6,646,010 

137,515,445 
30,238,506 
17,842.682 
60.310,331 
37,100,863 
20.330,284 
13,834,296 

$58,703,084 

1896      

44,182,055 

1894 

30.605,104 

1895 

04,080,490 

U96           

59,680,777 

18B7    

82,762,214 

1806 

25,420,872 

Our  exports  of  these  goods  have  been  small  for  several  years;  but 
it  will  be  observed  from  the  tabular  statement  that  the  total  has  gen- 
erally been  on  the  increase— from  $312,634  in  1892,  to  $1,035,216  in 
1898.  The  largest  exi)orts  are  credited  to  1896,  when  they  amounted 
to  $1,913,969.  The  wool  producers  of  the  United  States  will  have 
scored  a  great  victory  when  they  produce  wool  enough  to  supply  the 
home  demand,  not  to  consider  the  additional  victory  of  increasing  the 
volume  of  exports. 

Tabular  statement  of  value  of  exports  of  vx>ol  and  wool  manufactures  for  the  years 

1892  to  1898y  inclusive. 


Year. 

Raw 
wool. 

Manufac- 
tures. 

Total. 

1802       

$38,709 
38,139 
232,162 
689,874 
968,866 
144,608 
14,406 

$273,835 
559.379 
736,360 
782,855 
945,108 
1,058,956 
1,020,810 

$312,634 

1803 

505,518 

1804              

068,522 

1805    

1,472,720 

1806 

1,013,960 

1897 

1,208,564 

1808 

1,035,216 
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ANIMAIfS. 

Number  and  value  of  farm  animals  exported  for  the  years  1870  to  1898,  inclusive. 
[Compiled  tram  reports  of  the  BnreMi  of  Statistics,  Treasury  Department.] 


Cattle. 

Hogs. 

Horses. 

Mules. 

Sheep. 

Fiscal 
year. 

N  am- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

1870..-- 

27,630 

1439.967 

12.068 

$189,753 

2.121 

$177,479 

995 

$140,850 

39,570 

$86,191 

isn.-.- 

20,530 

406.491 

8,770 

61,890 

1,186 

173,278 

1,990 

285,827 

45,466 

86,888 

1872-  - 

28,083 

u&,m 

56,110 

648,168 

1,722 

888,476 

2,121 

294,402 

86,218 

79,508 

1873-... 

85,456 

695,957 

99.720 

787.402 

2,814 

266,866 

1,659 

172,172 

66,717 

107,606 

1874--- 

66,067 

1,150,857 

158,581 

1.626,837 

1.432 

169,303 

1,252 

174,125 

124,248 

159,736 

1875.-.. 

67,211 

1,108,085 

64,979 

739.215 

8,220 

242,061 

2,802 

366,828 

1^416 

188,808 

1876,... 

51,693 

1,110,708 

68,044 

670,042 

2,090 

284,964 

1,784 

224,860 

110,312 

in,  101 

1877.... 

60,001 

1,593,080 

65.107 

699,180 

2,042 

301,134 

8,441 

478,434 

179,017 

234.480 

1878... . 

80,040 

8,896,818 

29,284 

267,259 

4,104 

796,723 

8,880 

601,618 

188,996 

833,499 

1879..-. 

136,720 

8,379.200 

75,129 

700,282 

8,915 

770,742 

4,153 

530,969 

216.680 

1,082,938 

1880... . 

182,756 

13,344,195 

83.484 

421.069 

8,060 

676,139 

5,196 

532,862 

209,137 

888,647 

1881  ... 

185,707 

14,304,106 

77.456 

672.138 

2,528 

890,243 

8,207 

868,924 

179,919 

762,932 

1883.-.. 

108,  UO 

7,800,227 

86,o98 

509,651 

2,248 

470,183 

J,  632 

820,130 

139,076 

608.778 

1883.... 

104,444 

8,341,431 

16,129 

272,616 

2,800 

475.806 

4,237 

486,660 

337,261 

1,154,866 

1884.... 

190,518 

17.856,495 

46,382 

627,480 

2,721 

424,317 

8,742 

488,809 

273,874 

850,146 

1885..-- 

135,890 

12,906,690 

66,025 

579,183 

1,947 

377,692 

1,028 

127.680    234,609 

512,668 

1886.... 

119.085 

10,968.954 

74,187 

674,297 

1,616 

348,323 

1,191 

148,711 

177,604 

39,844 

1887... 

106, 4o0 

9, 172, 136 

75,383 

504,753 

1,611 

351,607 

1,754 

214,734 

121,701 

25iW5 

1888.... 

140,206 

U,  577, 578 

23.765 

198,017 

2,283 

412,774 

2,971 

878.766 

148,817 

280.400 

1889.... 

206,786 

16,616,917 

45,L38 

356,764 

8.748 

692,469 

2,960 

866,833 

128,852 

886,181 

1890.... 

394,836 

31,261,131 

91,148 

900,042 

8,501 

680,410 

8,544 

447,108 

67,621 

243,077 

1891   ... 

374,679 

30,445,249 

95,654 

1,146.630 

3,110 

784,908 

2,184 

278,658 

60,947 

861,100 

1893... 

394,607 

35,099,095 

42.170 

532.186 

3,226 

611,188 

1,896 

230,603 

46,960 

161,105 

1893.-.. 

287.094 

26,082,428 

2,029 

46.082 

2,967 

718.607 

1,T86 

216,762 

37,  aw 

126,304 

1894.... 

359,278 

38,461,922 

8,381 

31,479 

6,246 

1,108,995 

1,932 

201,004     132,370 

832,763 

1805.... 

331,722 

30,303,796 

11,352 

116.672 

13,984 

2,209,298 

4,834 

321,158     405,748  j 

2,630,688 

1896.-.. 

272.481 

34,560,672 

83.785 

367,917 

25,126 

3,580,708 

6,534 

475,106 

491,565 

3,076,380 

1897.... 

392,190 

36.557,451 

16,841 

150,814 

89,532 

k769,aS6 

7,758 

681,904 

244,120 

1,631.645 

1898.... 

439,255 

37,827,600 

16,879 

117,546 

51,150 

6,176.669 

6,996 

614,669 

199,600 

1.218,898 

Number  and  valne  of  exports  of  farm  anim4ils  for  the  years  1897  and  1898^  and 
countries  to  which  exported, 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 

1897. 


Country  to  which  exi)orted. 


Cattle  : 

United  Kingdom 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

West  Indies  and  Bermuda ^ 

South  America". 

Asia  and  Oceanica 

Other  countries 


Totol. 


Number. 


896,871 

2,283 

17,124 

886 

701 

80,618 

80 

111 


447,4 


Value. 


$37,062,990 

216,686 

1,198,824 

16,089 

86,864 

861,418 

8,728 

6,664 


39,379,632 

Digitized  by 


1896. 


Number. 


342,689 


7,187 
68 
2,600 
44.742 
484 
159 
60 


Valae. 


$31,688,000 


4S0.8S1 
4,310 
94,404 
.200,458 
7,775 
8,700 
9.800 


397,879 
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Number  and  value  of  exports  of  farm  animals  for  the  years  1897  oid  1808,  and 
countries  to  which  exported— Contixkxied,. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Country  to  wWch  exported. 


Number.      Value. 


1807. 


1896. 


Number.      Value, 


Hogs: 

United  Kingdom 

British  North  America 

Mexico 

West  Indies  and  Bermuda. 

South  America 

Asia  and  Ck^eanlca 

Other  countries 


101 
2,105 
0,484 

835 

14 

4,256 

87 


Total. 


16,841 


United  Kingdom 

Prance .* 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

West  Indies  and  Bermuda 

South  America 

Asia  and  Oceanica 

Africa 

Other  countries 


Total 

Moles  (all  countries)  . 


United  Kingdom 

Other  Europe 

British  North  America 

Mexico , 

West  Indies  and  Bermuda. 

South  America 

Other  countries 


Total 

All  other  animals  and  fowls  (all  countries)  . 


21,579 

72 

6,600 

5,118 

6,105 

109 

1,318 

4,130 

21 

436 

73 

1 


45,042 


7,753 


150,646 


49,505 

2,077 

5,564 

1,856 

279 


218,427 


$700 

11,878 

107,646 

6,380 

230 

88,494 

481 


930 
4,564 
8,305 
4,043 
27 
3,887 

123 


150,814 


16,879 


2,980,732 

9,000 

1,015,700 

541,745 

680,791 

13,400 

70,672 

244,520 

5.950 

43,645 

10,965 

125 


21,819 


7,186 
6,964 
9,490 

239 
1,733 

916 
22 

438 

102 


5,617,265 


48,917 


631,904 


6,996 


1,139,700 


98,833 
8,275 
41,295 
15,889 
27,768 


122,784 

1 

44,150 

3,179 

4,607 

1,854 

423 


1,331,712 


170,498 


187,710 


$7,387 
28,301 
36,014 
23,560 
521 
19,756 
1,998 


117,646 


3,262,115 


1,018,465 

710,025 

703,943 

11,665 

99,360 

82,788 

4,289 

•  48,643 

14,480 


6,010,773 


514,560 


50 
99,105 
12,2a5 
84,976 
10,653 
80,152 


1,070,966 


236,647 
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MEAT  AND  2CIIAT  PRODUCTS. 

Quantity  a7id  valf^  of  exports  of  meat  and  meat  products  for  1897  and  1898. 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department] 


Country  to  which  exported. 


Canned  beef  products: 

United  Kingdom 

Prance 

Germany 

Other  Europe 

British  North  America 

Central  American    States    and    British 

Honduras 

Mexico 

Santo  Domingo 

Cuba 

Porto  Rico 

Other  West  Indies  and  Bermuda  .• 

Argentina 

Brazil ,.... 

Colombia 

Other  South  America 

China 

British  East  Indies 

Hongkong 

JapdTn 

British  Australasia 

Other  Asia  and  Oceanica 

Africa 

Other  countries , 

Total 

Fresh  beef: 

United  Kingdom 

British  North  America 

West  Indies  and  Bermuda 

Other  countries 

Total 

Salted,  pickled,  or  other  cured  beef: 

United  Kingdom 

France , 

Germany 

Other  Europe 

British  North  America 

Central  American    States   and    British 

Honduras 

Mexico , 

Santo  Domingo 

Cuba 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Brazil... 

Colombia , 

Other  South  America , 

Asia  and  Oceanica 

Africa 

Other  countries , 

Total 


im. 


Quantity.         Value 


Pounds. 

86,556,068 

504,538 

5,480,966 

8,061,968 

732,400 

816,105 

106,267 

646 

72,982 

2,688 

il2,066 

4,090 

65,971 

79.814 

149,250 

167,488 

8,245 

212,720 

254,697 

182,509 

601,860 

4,088,664 

100 


42,804,831 


279,515,512 

25,280 

840,796 

1.000 


279,882,500 


17,187,976 
158,100 
4,290,470 
6,127,601 
4,025,704 

690,726 

7,981 

45,850 

297.989 

125,900 

6,771,706 

84,700 

262,983 

2,422,884 

1,661,897 

788,800 

15.100 


48,865,817 


DoUars. 

2.280.904 
41,671 
478,617 
262,017 
55,004 

86,965 

12,748 

55 

5,728 

208 

87,064 

425 

5,628 

.    6,866 

18,178 

28,991 

846 

81,192 

87,068 

18,280 

87,628 

828,767 

9 


8,728,607 


22, 2n,  498 

1,558 

25.206 

66 


22,208,828 


947,705 
7,531 
222,906 
806,008 
170,861 

84,757 

505 

2,080 

14,262 

5,048 

281,150 

1,756 

12,818 

125,475 

76,580 

86,000 

681 


2,244,568 


1806. 


Quantity.       Talue. 


Pounds. 

22,822,278 

866,864 

8,963.071 

2,418,265 

1,511,378 

218,411 

111,778 

506 

66,846 

96 

807,222 

5,820 

248,  on 

63,708 
141,761 
180,125 
4,128 
114,020 


87,820 

407,010 

5,064,450 

264 


87,806.632 


266,414,200 

618,792 

425,236 

670 


267,468,006 


21,401,576 

S1Q.175 

5,996,717 

6,867,046 

8,488,637 

707,024 

5,810 

65,450 

316.807 

10,700 

5,^162,264 

84,200 

242,667 

8,876,806 

608,225 

228,600 

20,700 


48,732,706 
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Quantity  and  value  of  exports  of  meat  and  meat  products  for  1897  and  1898— Cont'd.. 


Country  to  which  exported. 


Tallow: 

United  Kingdom 

France 

Germany 

Other  Europe , 

British  North  America 

Central   American   States  and   British 

Honduras 

Mexico 

Santo  Domingo 

Cuba 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

*  Other  South  America 

Asia  and  Oceanica 

Other  countries 

Total 

Bacon: 

United  Kingdom 

France  

Germany 

Other  Europe 

British  North  America 

Central  American    States    and  British 

Honduras 

Mexico 

Santo  Domingo -• 

Cuba 

Porto  Bico 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

China 

Other  Asia  and  Oceanica 

Africa 

Other  countries 

Total 

Hams: 

United  Kingdom 

France 

Germany 

Other  Europe 

British  North  America 

Central   American    States   and  British 

Honduras 

Mexico 

Santo  Domingo 

Cuba...> 

Porto  Rico 


18W. 


Quantity. 


Pound*. 

21,861,860 

9,010,729 

6,781,114 

9,267,049 

91,666 

2,160,512 

742,987 

60^,269 

322,800 

5,927 

2,613,025 

710,644 

434,436 

274,734 

32,150 

4,104 


55,524,006 


484,109,061 

1,834,006 

85,154,812 

68,318,740 

14,879,000 

284,720 

96,098 

36,435 

10,707,137 

617,001 

584,886 

16,747,886 

20,066 

406,244 

25,065 

113,656 

56,347 

300 


578,082,722 


140,018,122 

870,118 

4,803,346 

13,046,288 

4,085,321 

311,465 

200,485 

58,375 

3,716,784 

078,415 


Value. 


Dollars. 
802,451 
331,088 
247,084 
317,214 
2,921 

94,000 
28,743 
22,006 
12,331 

800 
106,234 
30,667 
18,304 
11,820 
1,173 

173 


2,027,506 


30,070,572 

86,563 

2,198,807 

3,805,076 


20,862 

8,074 

2,236 

660,861 

36,666 

44,808 

1,081,141 

1,588 

30,380 
3,270 

14,502 
3,094 


13,481,301 

87,087 

434,601 

1.376,959 

381,387 

38,  U8 

22,191 

6,758 

872,463 

85,208 


1898. 


Quantity.        Value, 


Pounds. 
45,000,204 
11,480,863 
18,450,402 
24,281,188 
658,666 

2,129,623 

690,647 

606,761 

007,161 

7,195 

1.473,208 


101,334 

577,002 

130,267 

817 


106,810,100 


440,700,060 

5,034,342 

44,212,08t) 

84.544,852 

17,200,567 

225,668 
126,218 

31,148 

8,560,884 

736,441 

818,524 

6,024,513 

10,287 
266,825 

62,720 
197,606 

44,081 


610,683,286 


164,380,154 

n8,017 

13,075,066 

25,232,655 

8,088,130 

250,609 

261,810 

64,700 

3,562,795 

198.497 


Dollars. 

1,750,270 

453,500 

722,616 

960,046 

17,570 

98,477 
27,542 
20,274 
24.722 
404 
63,972 
25,730 

8,663 
26,124 

5,544 
•       41 


4,200,305 


84,333,073 

423,586 

2,088,660 

5,708,096 

\  140, 298 

16,485 
12,667 

2,122 

524,717 

49,215 

69,410 

476,884 

1,884 
19,151 

6,896 
24,560 

8,083 


45,786.045 


15,216,200 

60,204 

1,207,710 

2.358,465 

680,848 

24,326 

20,580 

7,061 

365,622 

16,761 
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Quantity  and  value  of  exports  of  meat  and  meat  products  for  1897  and  ISBS-^ConVd, 


Country  to  which  exix>rted. 


Hazds— Continued. 

Other  "West  Indie«  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

China 

British  Australasia 

Other  Asia  and  Oceanica 

Africa 

Other  countries 

Total 

Pork: 

United  Kingdom... ^ 

Prance  

(Jerraany 

Other  Europe 

British  North  America 

Central   American    States  and    British 

Honduras 

Santo  Domingo 

Cuba : 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

Asia  and  Oceanica 

Africa 

Other  countries 

Total 

Lard: 

United  Kingdom 

France  

Germany 

Other  Europe 

British  North  America 

Central   American    States  and    British 

Honduras 

Mexico 

Santo  Domingo 

Cuba 

Porto  Rico 

OtheE  "West  Indies  and  Bermuda 

Argentina 

Brazil 

Colombia 

Other  South  America 

Asia  and  Oceanica 

Africa 

Other  countries 

Total 


im. 


Quantity. 


1,258,235 
26.042 
166,162 

872,  no 

58,464 

5,746 

310,028 

172,479 


in,  056, 663 


23,a06,051 

141,750 

2,858,203 

5,626,736 

11,500,114 

1,328.514 

71,400 

219,460 

4,225,800 

19,181,730 
284,400 
146,877 

8,472,400 

237,830 

157,800 

91.904 


72.049.589 


203,298,205 

20,051,417 

205,240.201 

121.005,250 

4,252,008 

2,230,661 

6,102.535 

448,318 

21,017,677 

4,653,467 

6, 160, 847 

34,796 

17,301.426 

4,288,663 

10, 799, 817 

656,629 

1,060,500 

74.505 


Value. 


1808. 


Quantity.        Value. 


DoUars. 

120,650 

2.488 

15,041 

95,612 

7,648 

766 

87,485 

20,251 

810 


16,581,6 


1,384,404 

7,996 

160,477 

331,392 

578,807 

61,010 

3,455 

10,766 

105.760 

897,610 

16,077 

7.749 

167.157 

16,5® 

0,018 

4,876 


3,a)3,182 


10,751,057 
1.041,032 

10,414,421 

6.253,674 

205,743 

117,772 

284,585 

24,896 

1,002,426 

234,715 

865,668 

2.132 

1,014,056 

137,988 

616,586 

37,623 

113.160 

4,041 


PoundM. 
1,680,817 

40,840 
158,888 
752, 2U0 

88,  HO 

28,785 
420,616 
148,758 

26,882 


220,011,750 


61,008,730 
144,875 
12,018,000 
25,817,028 
10,654,060 

1,420,815 
112,400 
840.140 

2,600,200 

17,819,430 

106.700 

143,568 

4,410,990 

167,006 

74,400 

275,785 


147.380,004 


231,525,366 

25,500,190 

238,680.471 

162,218,033 

10,801,182 

2,828,440 

2,767,292 

628,489 

19,890,106 

4.012,075 

6,231,763 

64,001 

16,701,586 

1,552,858 

9,749.404 

982,826 

2,400,219 

45,252 


680,060,611  ;    32.622,400      786.638,998 
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Quaniity  and  value  of  export$  of  meat  and  meat  products  for  1897  and  1898 — Ck>nt'd. 


Country  to  which  exported. 


Lard  compoands  and  substitutes  (all  coun- 
tries)  

Mutton  (all  countries) 


Oleo  and  oleomargarine: 

United  Kingdom 

Germany 

Netherlands 

Other  Europe t... 

British  North  America 

Central   American    States  and    British 

Honduras 

Mexico 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Colombia 

Other  South  America 
Asia  and  Oceanica 
Other  countries. 

Total 

(^kMs  for  sausages 

Poultry  and  game  (all  countries) 

All  other  meat  products  (all  countries) 


18W. 


1898. 


Quantity. 

Pounds. 
16.307,066 
519,086 


7,406,766 
27,573,912 
73,767,038 

9,813,635 
891,878 

4.650 
4.410 


Value.     I    Quantity. 


Dollars. 
788,725 
41,456 


Pounds. 
23.822,956 


453,066  8,894.144 

1,562,887  31.414,750 

4.500,310  84,261,045 

658,017  '  14,319,620 

50,835  I  893,770 


Value. 

Dollars. 
1,281,253 
22.147 


522,567 
1,982,102 
4.993,139 

859.215 
51,147 


CHBSSS. 

Quantity  and  value  of  imports  and  exports  of  dieesefor  1807  and  1898, 
[CiMnpUed  from  reiwrts  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Year. 

Imports. 

Exports. 

Exports  over  imports. 

j   Quantity. 

1     Pounds. 
...  '      11.192,754 
I      10.848.082 

Value. 

Quantity.       Value. 

Quantity. 

Value. 

W 

\m 

Dollars. 
1.485,837 
1,456.934 

Pounds.       Dollars. 
60.283,756      6,447,036 
40,726,542      3,398,059 

Pounds. 
49.091,001 
29,078,460 

Dollars. 
3,951.199 
1,941,125 

1 
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These  exports,  omitting  the  small  item  of  exports  of  foreign  cheese, 
were  sent  to  the  following  countries: 

Countries  to  which  cheese  was  exported  in  1897  and  1898. 
[Compiled  from  reports  of  the  Boreau  of  Statistics,  Treasury  Department.] 


Country  to  which  exported. 


1807. 


Quantity.         Value. 


1806. 


Quantity.        Value. 


United  Kingdom 

Germany 

British  North  America 

Central  American  States  and  Honduras 

Mexico 

Santo  Domingo 

Cuba 

Porto  Bico 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

other  South  America 

China 

Japan 

other  Asia  and  Oceanica 

other  countries 

Total 


Poundt. 

44,360,288 

426 

18,OeO,688 

m,295 

118,546 

80,011 

166,841 

21,968 

808,810 

2,638 

06,212 

^     127,286 

46,060 

30,220 

213,486 

20,301 


Dollars. 

4,030,516 

61 

1,176,381 

10,021 

14,206 

4,710 

20,347 

2,601 

100,642 

314 

12,116 

16,816 

6,120 

3,308 

28,818 

2,400 


Pounds. 
25,413,146 


DoUart, 
2,130,906 


12,904,000 
155,060 
135,860 

88,540 
876,105 

42,517 

720,485 

4,772 

74,140 
134,868 

06.405 

40,285 
265,158 

13,642 


090,28 
17.553 
15,419 

4,631 
46,808 

5,33S 
84.630 

sn 

8.974 
16.484 
10, 5S 

5,406 


1.464 


60,180,651 


5,432,371 


40,628,904 


8,376,815 


Countries  from  which  cheese  was  imported  in  1897  and  1898. 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Country  from  which  imported. 


1807. 


Quantity.         Value. 


1806. 


Quantity.        Value. 


United  Kingdom 

France 

Germany 

Italy 

Netherlands 

Switzerland 

Other  Europe 

British  North  America 
other  countries 

Total 


Pounds. 

120,408 

864,348 

200,360 

3,878,165 

010,241 

5,200,005 

280,732 

23,462 

6,944 


DoUars. 

20,717 
138,080 

88,121 
462,470 
101,385 
604,522 

11,778 
8,461 

25,200 


Pounds. 

201.835 

057,688 

275,002 

8,465,284 

951.808 

4,677,461 

280,441 

35,212 

8,283 


DoUc^rt. 

a2,3fl 

150,90 

86,54! 

488,481 

101, 77< 

647, 04( 

38, 2« 

7,  IK 

8Bt 


11,192,754 


1,495,837 


10,848,088 


1,456,9» 


Digitized  by 


Google 


FIFTEENTH  ANNUAL   REPORT. 


503 


WOOL,  WOOL  MANUFACTURSS.  ETC. 

Quantity  and  value  of  imports  and  exports  of  tvool  and  toool  manufactures  {includ- 
ing hair  of  goaty  camel,  etc.)  for  1897  and  1808, 

IMPORTS. 
[Compiled  from  reports  of  the  Bnreau  of  Statistics,  Ti*ea8nry  Department.] 


Coantry  from  which  imported  or  to  which 
exported. 


1897. 


Quantity. 


CL.AS8  \.— Clothing  wool. 

United  Kingdom 

Franco  

South  America 

Asia  and  Oceanica 

Other  countries 


Total 


CLJiSS  2.— Combing  xcool. 


United  Kini^dom 

Other  Europe , 

British  North  America. 

South  America 

Asia  and  Oceanica 

Other  countries 


Total  . 


Class  3.— CarjH- <  wool. 


United  Kingdom 

France 

Germany 

Other  Europe 

British  N  orth  America . . . 

South  America 

China 

Other  Asia  and  Oceanica . 
Other  countries 


Total 


Manufactures  of  wool  (all  countries). 

Carpets: 

United  Kingdom 

Other  Europe 

Japan  

Other  Asia  and  Oceanica 

Other  countries 


Total  . 


Cloth: 

United  Kingdom  . 
Austria-Hungary . 

Belgium 

Prance 

Germany 

Other  Europe 

Other  countries  .. 


ToUl. 


I>re«8  goods- 
United  Kingdom . 

Prance 

Germany 

Other  Europe 

Other  countries. . . 


Total. 


Pounds. 
106,676,127 
15,534,189 
37,583,292 
18,976,425 
20,046,518 


198,828,551 


21,689,415 

818,326 

5,929,911 

8,420,061 

22,454 

129,190 


38,949.357 


40,994,424 

9,133,297 

2,518,137 

20,570,393 

54,337 

15,372,042 

24,701,012 

7,692,817 

27,115 


121,063,574 


Sq.  yards. 

285.448 

99,373 

10,584 

75.875 

1.567 


472,847 


Value.         Quantity.        Value. 


Dollars. 
19,039,491 
3,870,596 
4.906,3S3 
3,114.322 
3,023,096 

33,963,838 


Pounds. 

6^403, 793 
112,111 

4,605,995 
14,471,220 

1,650,703 


Dollars. 

1,235,365 

14,034 

513,457 

2,625,479 

250,885 


27,143,822  |      4,630.230 


4,421,700 

172,792 

1.150,291 

1,183,201 

3,639 

14,479 

6,946,102 


I 


968,107 
77,494  I 
9,943  ] 
143,454 


254,253 
24,398 
2,728 
19,126 


6,534 


1.205,522  I  301.337 


4.942,671 

1,166,465 

280,495 

2,237.187 

4,108 

1,283,684 

1,845,290 

760,165 

2,935 


12,532,000 


40,431,831 


533,864 

276,002 

10,576 

240,836 

1,786 


18,967,825 

2,453,270 

788,071 

16,009,405 

2,201 

10,827,312 

17,797,059 

4,310,903 

345,014 


2,011,995 

249,889 

82,219 

1,561,773 

135 

857,399 

1,422,858 

428,836 

30,915 


71,501,060  I 


6,646.019 
15^X365 


Sq.  yards. 

239,469 

330,511 

13,811 

84,714 

31,845 


558,405 

1,006,174 

17,351 

246,367 

117,539 


1.063,154 


Pounds. 

19,013,035 

173,376 

441,321 

316,488 

2.380,860 

9,181 

10,882 


22,354,142 


-S'g.  yards. 

40.855,080 

8,358,494 

5,9ri,701 

221.435 

846 


64,406,556 


10,667,180 

15.3,472 

34.5,686 

341,117 

2,130,046 

8,160 

9,270 


13.654,931 


700.350  i      2,0a5,838 


Pounds. 

2,873,358 

76, 785 

104,256 

192,885 

878,249 

0,655 

5,478 


4,644,135 

5,666,049 

3,101,953 

140,608 

498 


13,553,243 


4,137,666 

Sq.  yards. 
14,398.110 
9.270,700 
8.270,007 
1,293,377 
2,^8 


2,677,975 

68.894 

93,303 

205,243 

820,493 

5,299 

5,161 


33,171,4.52 


3,876.368 

2,492,359 

2,104,487 

2,281.056 

22,654 

726 


6,901.282 


10317- 


-38 


Digitized  by 


Google 


594 


BUREAU    OF   ANIMAL    INDUSTRY. 


Quantity  and  value  of  imports  and  exports  of  wool  and  wool  manufactures  (includ- 
ing hair  of  goat,  camel ,  etc.)  f of  1887  and  i5i?<9— Continued. 

EXPORTS. 


Country  from  which  imported  or  to  which 

18»7. 

1898. 

exported. 

(Quantity. 

Value. 

Quantity,   j    Value. 

Raw  wool: 

United  Kingdom 

Pounds. 

8,606 

5,918 

673,030 

366,035 

536 

975 

Powida.     1 

Tnt  1               iiin 

^thf»r  EiiroTM^.                                 ^ 

769  {             16,000 
112,363               56,839 
d0,4b9               17,000 

1  600 

British  North  America 

10  119 

Mexico .• 

•>  :\^ 

Other  countries 

40  1 1 '„. 

Total „ 

l,(J55,0g7 

144,608  1             90.330  |           14.406 

Mnnuf acturoB  of  wool  (all  countries) 

1,058.%6 

1.090.810 

NoTK.— This  table  does  not  include  exports  of  foreign  wool,  amounting  in  value  to  $776,342  for 
for  1897,  and  $760,498  for  1898. 

HIDES  AND  SKINS. 

Quantity  and  iKtlue  of  imports  and  exports  of  hides  and  skins  {other  tJian  furs) 

for  the  pears  1897  and  1898, 

IMPORTS. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Country  from  which  imported  or  to  which 
exix)rted. 


United  Kingdom 

France  

Germany 

Other  Europe 

British  North  America. . . 
Central  American  States. 

Mexico 

West  Indies 

South  America 

East  Indies 

Other  Asia  and  Oceanica . 

Africa 

Other  countries 

Total  -. 


1897. 


Quantity. 


Pounds. 
45,177,245 
16,047,9r3 
8,748,501 
16,426,328 
19,694,639 
1,541.054 
14,335,003 
10,215,5S0 
64,964,153 
16,539,351 
6,901,803 
5,971,738 
9,818,690 


236,372,088 


Value. 


DoUars. 

5,866,051 

2,881,877 

1,814,534 

2,676,782 

1,494,067 

210,617 
1,850,747 

855,320 
10,028,755 
2,522,673 
1,884,827 

900,524 
1,345.945 


83,230,749 


1888. 


Quantity.        Value, 


I^imds. 

62,273,883 

20,105,264 

15,781,280 

26,472.748 

13,566,584 

2,310,730 
12,341,214 

2,285,093 
60,423,155 
25,435,771 
10,371,291 

7,405,206 

8,253j761_ 
^7.094,020 


DoUan. 
7,109,834 
3,431,733 
2,649,740 
4,109,864 
1,154,540 

236,678 
1,771,116 

330.517 
9,793.530 
4.480,533 
2.100,489 
1,300,518 
1^309^197 
30.906,307 


EXPORTS. 


United  Kingdom 

France 

Germany 

Other  Euroi)e 

British  North  America 

Central  American  States  and  British  Hon- 
duras  

Mexico 

West  Indies  and  Bermuda 

Jai;>an 

Other  Asia  and  Oceanica 

Africa 

Other  countries 

Total 


581,109 
1,875,025 
6,250,012 

599,570 
9,232,321 

4,300 
112,920 
1,090 
4,008 
6,100 
101,280 
1.296 


18,778.031 


66,270 
167,298 
491,891 

82,282 
732,820 

543 

13.968 

107 


7,140 
158 


1,553,622 


180,347  I 
496,156  i 

5,532,375 
662,181 

4,427,903 


15,174 
8,309 
20,200 


66,082 

2,600 


11,307.129 


19,319 
49,813 

434,300 
88,706 

898.700 


2,669 

376 

1,206 


4,910 
256 


1,018,433 
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LEATHER  AND  LEATHER  MAin7FACTURBS. 

i^nantitij  and  value  of  imj^yrts  and  exports  of  leather  and  leatJier  manufaciiircs 
for  the  years  1807  and  1S08, 

IMPORTS. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Trt»iisury  Dopartniont.l 

1897.  '  1808. 


Ctmntry  from  which  imported  or  to  which    

<,xportt..d.  ^    Quantity, 


Pounds. 


Leather,  all  kindH. 
Gloves : 


Valu<>. 


Dollars.     , 
6.373,726  I 


Quantity. 


PoHUfls. 


Value. 


Dollars. 
5.236,171 


Bcltjium 

Prance  , 

Germany 

Other  Europe... 
Other  countries. 


3»4.a37    '         2M,7rA 

2,031,716    2,011', 788 


Total 

All  other  manufactures* . 


2.820,710 

l,0!K),43a 

30rJ 


2,635,294 

772,900 
728 


6,:fi7,410  I I      5.6«6.464 


452, 166  I 


Sol©  leather : 

United  Kingdom 

Germany 

Other  Europe 

British  North  Amer icn 

West  Indies  and  Bermuda. 

South  America 

Japan  

British  Anstrala.sia   

Other  Asia  and  Ocean icji . . 

Africa 

Other  countries 


EXPORTS. 


Total. 


26,421, 

267, 

4,663, 

767, 
44, 
21, 
1,267, 
14S, 
227, 
196, 
&), 


973  . 
271 

689  ] 

888 
005 
359 

i:^) 

225  I 
iff)  I 

344 ; 


4,461.508 
51,619  , 

8^5,932  I 

147,940  I 

9,190  j 

4,158  ; 

266,250  i 
30,6(H  ' 
46,C00 
38.978 
12,981 


29,9(»2.604  j 
364,811  I 
3,779,586 
n'9,197  , 
3;],  110  ' 
34,  OH  j 
1,295,505  ! 
155,012 
2:)0.271 
LTO,038 
.58,095 


5,109.(157 

72.556 

703,809 

146,253 

7. 159 

8,113 

272,966 

33,006 

49.113 

26,440 

12.104 


34 .  090.  .'IriO  I      5,  iKii),  450  ^     IV'k  7««.  tm        6. 440, 575 


Other  leather : 

United  Kingdom 

Prance  

Germany 

Other  Europe 

British  North  America — 

Central  American  States  and  British  Hon- 
duras  

Mexico 

Santo  Domingo 

Cuba - 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Argentina 

Brazil •- 

Colombia 

Other  South  America 

British  Australasia 

Other  Asiaand  Oceanira  

Africa 

Other  countries 


I 


7,54,">..Y,1  , 

259,242  ,. 

4.>9,965  i. 

1.152.447  t. 

6(W,2no  '. 

4,  .575  ,. 

■   12,i;;7  j. 

1,236  L 

934  '. 

895  L 

16,084  '. 

i,2a4 '. 

30.923  '. 
3.039  . 
10.151  '. 
197,108  '. 
14.582  ' 
25,682  ;. 
515 


8.884.614 
297,541 
762,165 

1.088,114 
7(«,829 

8,864 

7.586 

1,047 

2.638 

3,266 

13,  ^»2 

18,346 

53,083 

3,272 

20,9ft5 

2^4,023 

61,  oris 

22,406 
4a5 


Total. 


10,35«3,300 1     12,242.268 
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BUREAU   OP  ANIMAL   INDUSTRY. 


Quantity  and  iHilue  of  imports  and  exports  of  leather  and  leather  manufactures 
for  the  years  1897  and  i^9i9— Continued. 


EXPORTS-Continued. 


Country  from  which  imported  or  to  which 
exported. 


Boots  and  shoes : 

United  Kingdom 

Franco 

Germany 

Other  Enropo 

British  North  America 

Central  American  States  and  British  Hon- 
duras  

Mexico 

West  Indies  and  Bermuda 

Colombia 

Other  South  America 

British  Australasia 

Other  Asia  and  Oceanlca 

Africa 

Other  countries 


Total  . 


Harness  and  saddles  (all  countries) 

All  other  manufactures  (all  countries). 


1897. 


Quantity.         Value. 


Pounds. 


Dollars. 

323,928 
23,175 
29,515 
33,492 

207,619 

91,823 
72,540 
259,279 
45,690 
23,377 
285,944 
165,681 
95,524 
8,162 


1,688.649 


232,(134 
984,136 


1886. 


Quantity.        Value. 


Pounds. 


Dollars. 

349,090 
3?.  440 
67, 4» 
39,570 

346,112 

84,881 
116,000 
278,561 

36,027 

40,613 
334,729 
145,896 

79,884 
a  196 


1.944,423 


J         212,695 

.|      1,076,861 
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NUMBERS  AND  VALUES  OP  FARM  ANIMALS,  1897  AND  1898.' 

HORSES. 


State  or  Territory. 


Maine 

New  Hamixahire*. 

Vermont 

Masaachnsetts ... 

Rhode  Island 

Connecticnt 

New  York 

New  Jersey 

Pennsylvania  — 

Delaware 

Maryland 

Virginia  

North  Carolina . . 
South  Carolina. . . 

Oeorgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kftn«TM* 

Nebraska 

South  Dakota.... 

North  Dakota 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 


Total  or  general  average 


18»7. 


Number.    ^^^^       Value. 


114,272 

54,483 

85,609 

63,163 

10,230 

43,465 

606,016 

70,080 

565,719 

30,577 

130,972 

238,714 

146,991 

67,113 

111,380 

87,300 

130,915 

109,482 

142,879 

1,148,500 

237,927 

327,424 

153,381 

380,835 

666,836 

418,786 

613,542 

1,040,767 

412,296 

464,410 

1,022,242 

808,878 

749,879 

592,985 

287,867 

170,086 

171,795 

73,733 

151,721 

83,854 

51,973 

67,619 

50.347 

130,601 

173,157 

193,588 

417,396 

42,227 


13,960,911 


$50.50 
47.50 
44.14 
63.35 
76.54 
70.19 
55.48 
64.24 
49.25 
52.05 
47.91 
37.25 
47.16 
51.36 
45.50 
88.96 
40.52 
85.40 
20.54 
17.30 
28.40 
35.17 
35.25 
32.46 
41.37 
46.44 
36.13 
36,05 
43.07 
30.35 
34.01 
25.28 
26.12 
30.53 
28.97 
37.94 
18.23 
14.93 
22.86 
18.18 
25.28 
17.21 
12.82 
13.69 
24.05 
20.61 
28.96 
17.34 


34.26 


$5,770,895 

2,502,990 

a  781, 069 

4,001,549 

782,976 

3,050,873 

33,781,467 

5,137,961 

27,862,207 

1,610,177 

6,274,811 

8,891,021 

6,931,728 

3,446,710 

5,077,374 

1,452,853 

5,304,161 

7,061.779 

4,220,299 

19,866,178 

6,756.888 

11,516,819 

5,406,535 

12,363,042 

27,590,338 

19,446,741 

22,166,072 

37,519,129 

17,757,998 

18,276,308 

34,770,027 

20,292,746 

19,580,832 

18,102,648 

8,330,207 

6,451,838 

3,131,388 

1,100,948 

3,460,095 

1,524,176 

1.313,620 

1,163.489 

645,200 

2,788,805 

4,163,817 

3,980,854 

12,065,909 

732,177 


1896. 


Number. 


111,987 

65,028 

84,812 

63,478 

10,281 

43,682 

606,738 

79,180 

548,747 

30,883 

129,662 

233,940 

146,697 

66,979 

110,266 

37,673 

132,224 

201,477 

143,503 

1,137,015 

234,596 

317,601 

151,847 

365,602 

653,499 

410,410 

601,271 

1.003,299 

400,822 

455,122 

961,362 

702,734 

734,881 

652,284 

200,746 

175, 137 

164,923 

72,258 

146,687 

83,351 

50,414 

68,295 

44.305 

128,077 

160,694 

185,844 

342,265 

42,649 


Average 
price. 


$52.29 
60.48 
48.16 
71.95 
79.84 
71.01 
58.04 
67.10 
53.66 
55.49 
48.50 
39.64 
47.96 
51.45 
46.09 
30.54 
30.86 
37.26 
32.48 
17.67 
29.13 
36.35 
36.64 
34.41 
45.59 
51.23 
30.77 
40.30 
49.96 
44.75 
38.40 
28.02 
29.  a5 
34.69 
30.56 
42.21 
21.16 
18.15 
24.77 
15.55 
25.56 
20.26 
11.94 
21.86 
31.03 
26.51 
27.54 
19.86 


37.40 


Value. 


$5,855,722 

2,777,941 

4,064,899 

4.566.926 

820,792 

3,101,932 

34,634,063 

5,313,023 

29,390,858 

1,713,722 

6,289,047 

9,272,222 

7,0^,577 

3,446,020 

5,062,333 

1,489,735 

5,270,250 

5,504,111 

4,663,985 

20,088,788 

6,833,060 

11,544,013 

5,563,827 

12,581,471 

29,'i91,046 

21,023.483 

23,909,557 

40,437,054 

20,473,290 

20,366,015 

37,686,866 

21,371,427 

21,935,833 

22,629,031 

8,884,431 

7,392,860 

3,490,193 

1,311,701 

3,682,538 

1,296,524 

1,288,464 

1,383,753 

529,107 

2,799,957 

5,265,775 

4,927,567 

9,426,483 

847,182 


511,074,813 


>  These  fl^ures  are  furnished  by  the  Division  of 
but  as  the  figures  are  really  for  the  previous  year, 
accordingly. 


478,362,407     13,666,307 


Statistics,  which  dates  its  returns  January  1 ; 
,  the  dates  in  these  tables  have  been  changed 
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BUREAU    OF   ANIMAL    INDUSTRY. 


Number,  average  price,  and  value  of  farm  animals  for  1897  and  i^^— Oontmned. 

MULES. 


state  or  Territory. 


Maine 

New  Haini>s]iire . 

Vermont 

Masaochnsetts ... 

Rhode  Island 

CJonnecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina . . 
Bonth  Carolina  . . 

Georgia 

Floi-ida 

Alabama 

Mississippi 

Lonisiana 

Texas  

Arlcanaos 

Tennessee 

West  Virginia ... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota 

North  Dakota 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada  

Idaho 

Washington 

Oregon 

California 

Oklahoma 


1897. 


Number. 


Total  or  general  average      3,190,288         43. 


36, 

5, 

12, 

30, 

112, 

98, 

165, 

8, 

131, 

102, 

90, 

205, 

146, 

180, 

7. 

113, 

17, 

2, 

^, 

86, 

4, 

8, 

32, 

199, 

80, 

42, 

0, 


1, 

8, 
3, 
1 
1 
1 

1 
o, 
66, 

7, 


511 
342 
686 
243 

733 
623 

340 
202 
438 
036 
432 
004 
340 
074 
920 
487 
348 
761 
756 
300 
563 

8oe 

588 
861 
306 
212 
580 
6B7 
008 
015 
511 
756 
607 
081 
615 
408 
936 
427 
782 
808 
031 


Average 
price. 


Value. 


$58.25 
80.74 
63.32 
68.91 
70.05 
51.54  I 
53.64 
61.27  I 
64.73  ] 
63.55 
50.15 
40.45 
56.28 

ao.96 

36.52 
37.67 
43.37 
36.89 
43.16 
46.43 
40.54 
40.00 
46.42 
44.97 
30.04 
31.98 
34.48 
37.23 
30.50 
60.04 
32.77 
46.08 
43.14 
^.50 
24.67 
26.14 
21.91 
23.72 
44.00 
28.64 
38.33 
26.60 


1808. 


Number.    ^ItJ^ 
,    price. 


$262,746 
502,786 
2,322.825 
361,270 
893,684 
1,893,^83 
6,036,220 
6,024,880 
10,601.811 
538,274 
0,571,322 
8,OC20,440 
5,086,747 
8,214,560  j 
6,367,264  , 
6,061,560  ' 
324,727  I 
4,067,770  I 
166,482  I 
L?7,9eO  ' 
1,796,173  I 
3,470,267  I 
218,002  ' 
386.231 
1,312,466 
6,373,207 
2,765,356 
1,585,625 
262,304 
392,71;} 
20.984 
69,620 
377,087 
113,978 
25,434 
42,218 
30,843 
22,202 
62,010 
165,606 
2,180,836 
210,967 


96,100,516      2,134,213 


4,421 

7,260 

37,063 

4,028 

12,638 

35,098 

111,308 

97,357 

158,594 

8,354 

129,728 

163,082 

00,904 

265,880 

145,504 

151,285 

7,413 

106,547 

17,228 

2,646 

41,650 

82,225 

4,754 

8,416 

31,547 

183,362 

79,410 

43,016 

6.093 

7,036 

024 

1,514 

6,667 

3,472 

1,041  i 

1,600 

1,394 

917 

1,441 

5,000 

52,015 

8,407 


$ft2.87 
82.05 
66.00 
67.95 
64.00 
51.34 
K.66 
60.28 
61.01 
57.07 
48.72 
51.32 
57.03 
20.98 
37.50 
39.36 
45.47 
37.63 
47.72 
51.61 
44.44 
44.41 
49.70 
40.03 
43.12 
36.03 
39.25 
44.13 
43.83 
55.44 
36.45 
34.17 
44.30 
30.60 
20.60 
32.73 
23.22 
33.28 
45.16 
20.86 
34.15 
28.41 


44.06 


Value. 


$S77,900 

60^968 

2,482,216 

330.427 

800.577 

1,848,028 

6.198,903 

5,8a,QU 

9,676,06i» 

476,788 

8.320,060 

8.388,830 

5.184.300 

7,972,280 

2,480,565 

5.054,253 

337,005 

4,000,206 

822,196 

136.554 

1,851,068 

3,861,271 

236,713 

412.863 

1,360,200 

8,808.802 

3,116.6U 

1.896,300 

293.207 

300,088 

33.870 

51,734 

888,041 

108.108 

30.713 

52.320 

38,368 

30,501 

65.071 

187.488 

1,807.174 

238,821 


05.063^281 
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Number,  average  price,  and  tfolue  of  farm  animalafor  1897  and  i<s\9^— Continued. 

MILCH  COWS. 


State  or  Territory. 


Maine 

New  Hampshire . 

Vermont 

Massachusetts ... 

Rhode  Island 

Conn€»cticat 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina . . 
Sonth  Carolina  . . 

Qeorgia 

Florida 

Alabama 

Missiwippi 

Lonisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  ... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

yftT^aftff 

Nebraska 

South  Dakota.... 

North  Dakota 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 


1897. 


Number^  Ave^Ke 


Total  or  general  average 


195,916 

132,840 

366,276 

174; 554 

25,258 

138,930 

1,402,164 

206,421 

928,005 

35,554 

151,982 

252,512 

258,ti07 

130,682 

303,302 

117,785 

296,194 

267,657 

138,184 

723,476 

223,045 

£70,aC3 

167,240 

264,051 

729,441 

454,561 

606,916 

1,003,218 

814,384 

633,993 

1,214,346 

066,530 

054,266 

571,591 

3il,579 

167,719 

42,713 

17,960 

85,660 

19,126 

18,222 

55,564 

18,105 

29.167 

120,297 

115,427 

342,392 

85,500 


15.840,866 


$27.55 
20.65 
27.25 
32.80 
34.00 
32.75 
82.00 
36.10 
29.60 
26.00 
25.60 
20.55 
14.70 
16.25 
21.85 
19.60 
12.50 
14.85 
16.70 
30.00 
16.10 
18.60 
25.05 
22.15 
29.35 
30.86 
29.20 
82.85 
28.70 
£7.50 
31.95 
26.75 
29.15 
30.65 
28.10 
27.35 
31.30 
31.85 
32.50 
26.55 
26.25 
23.95 
27.85 
25.50 
25.85 
23.30 
28.65 
26.20 


Value. 


1898. 


Value. 


$5,397,568 

3,938,706 

7,256,021 

6,735,371 

858,772 

4,549,958 

44,869,248 

7,523,99ti 

27,495,588 

924,404 

3,890,739 

6, 189, 122 

3,801,523 

2,123,582 

6,629,115 

2,296,808 

3,702,425 

3,974,706 

2,307,673 

14,449,520 

3,600,684 

5,177,466 

4,189,362 

5,848,730 

21,409,093 

14,023,207 

17,602,747 

32,955,711 

23,372,821 

17,431,808 

38,798,323 

17,829,073 

19,072,437 

17,519,304 

9,598,370  1 

4,587,115 

1,330,917  j 

572,026  i 

2,784,242 

507, 7a5  I 

478.328  ' 

1,330,758 

504,224 

743,758 

3,109,677 

2,689,449 

9,800,531 

932,458 


197,878  ! 
136,825 

2n,eo3 

179,791 

25,511 

143,098 

1,458,251 

214,674 

924,360 

35,376 

155,022 

244,937 

248,363 

138,762 

297,324 

114,251 

254,727 

256,951 

125,747 

700,802 

196, 80? 

254,675 

163,895 

248,208 

736,735 

459, 107 

611,975 

1,001,212 

895,822 

Ot6,673 

1,250,775 

673, 195 

680,457 

638,750 

372,321 

171,073 

43,994 

18,140 

91,666 

19,317 

18,404 

57,787 

13,060 

31,5(K» 

115,485 

116,581 

318,425 

37,014 


434,813,826  ,  15.990,115 


$30.50 
33.05 
80.  a5 
37.75 
39.90 
36.55 
33.55 
38.15 
31.50 
28.95 
28.95 
22.25 
15.90 
16.75 
23.00 
15.60 
15.45 
18.90 
19.10 
23.75 
19.40 
22.05 
27. 50 
25.40 
31.  a* 
31.30 
31.10 
33.60 
31.30 
29.45 
84.40 
27.80 
31.05 
33.40 
29.30 
28.60 
34.40 
83. 10 
34.95 
31.00 
29.60 
27.60 
29.25 
28.20 
30.20 
25.85 
28.00 
28.40 


$8,085,279 

4,604,161 

8,378,923 

6,787,110 

1,017,880 

5,087,134 

48,934,321 

8,189,813 

29^114,190 

1,024,135 

4,177,843 

5,449,848 

3,947,3o2 

2,123,264 

6,838,453 

1.783,316 

3,935.532 

4,856.374 

2,401,768 

16,644.048 

3,818,075 

5,615,584 

4,507,112 

6,204,483 

2;;,875,6£2 

14,370,049 

19,032,423 

33.640,723 

28,039,320 

19,044,530 

43.026,000 

18,714,821 

21,128,190 

21,000.250 

10,871,773 

4,892,688 

1,513,394 

691,134 

3,203,727 

698,827 

544,758 

1,504,921 

528,518 

888,300 

3,487,647 

3,013,619 

8,915,900 

1,051.198 


29.66        474,233,925 
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y umber  ^  average  pricey  and  value  of  farm  animals  for  1897  and  1898 — Continued. 
CATTLE  OTHER  THAN  lOLCH  COWS. 


State  or  Territory. 


Haino 

New  Hampshire . 

Vermont 

Massachusetts  ... 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsyl^nia 

Delaware 

Biaryland 

Virginia 

North  Carolina . . 
South  Carolina... 

Georgia 

FloHda 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  ... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota 

North  Dakota.... 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon  

California 

Oklahoma 


Total  or  general  average . 


1897. 

1898. 

Number. 

Average 
price. 

Value.. 

Number. 

Average 
price. 

Value. 

107,294 

$22.08 

$2,363,309 

109.440 

-   $25.84 

$2,827,763 

76.327 

24.59 

1,876,685 

79,380 

29.58 

2,347,855 

;        135, 139 

22.07 

2,982,522 

133,788 

24.41 

3.S85,6» 

74,134 

25.82 

1,914,319 

74,875 

26.62 

1,985,763 

10,676 

30.18 

322,233 

10,  %6 

32.74 

339,038 

65.282 

30.08 

1,963,673 

66,688 

3S.09 

2,137,078 

544,735 

28.17 

14.256,281 

661.077 

27.10 

15,204,066 

42,406 

25.14 

1,086,254 

-     41,558 

28.86 

1.116,251 

650,981 

23.64 

13,065,756 

528,942 

25.59 

13,538,007 

23,953 

22.90 

648,545 

22,995 

23.63 

543,340 

109,175 

22.63 

2,470,249 

105,900 

23.12 

2,448,143 

356,380 

19.07 

6,795,970 

338,642 

22.25 

7,531,714 

321,228 

9.92 

3,188,029 

295,630 

10.86 

3,210,640 

152,160 

9.56 

1,453,811 

141,509 

9.45 

1,337,309 

503,593 

8.92 

4.492,300 

423,018 

9.07 

3, 836, 91*8 

350,295 

7.50 

2,625,811 

325,774 

7.66 

2,462,036 

442,736 

7.02 

3,109,998 

336.479 

8.92 

3,001,561 

370,876 

8.31 

3,082,348 

304,118 

11.38 

3,459,645 

230,108 

9.61 

2,115,346 

182.690 

12.07 

2.2<B,88B 

4,823,295 

15.27 

73,639,656 

4,533.897 

16.91 

76,665,937 

305,522 

12.03 

3,675,866 

252,623 

13.50 

3,381,378 

379,168 

13.41 

6,086,344 

322,293 

16.43 

5.295,279 

253.004 

20.79 

6,273,065 

243,460 

23.33 

5,678,932 

392,162 

20.65 

8,0e7,94« 

341.181 

23.18 

7, 908, 880 

606.127 

27.16 

16,463,012 

638.433 

27.85 

17,725,987 

348,505 

23.13 

8,062,319 

34L535 

24.46 

8,352.325 

!        675,608 

35,25 

17,080,685 

641.913 

29.08 

18,638,018 

1,304,192 

27.72 

38,150,911 

1,285,006 

29.04 

37,n8,3tJ3 

607,541 

22.76 

13,830,060 

689,315 

25.13 

14,811,256 

693,922 

20.99 

12,465,824 

670,165 

21.97 

12,526,243 

2,307,739 

28.71 

63,395,211 

3,163,584 

31.02 

67.130,886 

'    1,537,523 

24.  a) 

38,129,028 

1,460,647 

25.51 

37,256,725 

'    2,085,774 

26.38 

63,706.755 

2,076,489 

27.10 

56,280.12 

•    1,213,764 

28.82 

32,648,295 

1,395,829 

27.92 

38,974,337 

'       432,079 

25.08 

10.838,978 

449.362 

28.69 

11,994,588 

1       245,282 

23.08 

6,660,006 

252,640 

25.84 

6.528.858 

{    1,0^2,496 

22.00 

23,814,965 

962,598 

25.48 

34,272,308 

I        088,092 

23.82 

16,390,696 

694,973 

38.10 

18,137,396 

935,826 

28.07 

24,392,775 

978,250 

25.73 

25,038,538 

'        731,210 

16.86 

12,829,397 

701,967 

16.89 

U,855,528 

'       509,082 

15.34 

7,807,036 

381,812 

16.90 

6,453.200 

322,464 

17.75 

5,725,845 

302,116 

19.33 

6,860,137 

241,201 

17.04 

4,100,350 

224,317 

19.80 

4,441,142 

349,142 

18.61 

6,498,582 

384,056 

20.26 

7.782,125 

294.862 

18.44 

6,436,952 

285,376 

20.95 

5,560,091 

667,030 

17.93 

11,957,188 

673,646 

19.83 

11.3n,117 

810,615 

18.91 

15,328,334 

664.704 

18.01 

11,970,981 

212,814 

22.42 

4,771,600 

257,605 

23.79 

6,127,330 

29,264,197 

20.92 

612,296,634 

27,994,235 

22.79 

637,981,135 
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Number  y  average  price,  and  value  of  farm  animals  for  1807  and  1898 — Continued. 

SHEEP. 


state  or  Territory. 


Maine 

Kew  Hampshire . 

Vermont 

Maseachnsetts ... 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina . . 
Sonth  Carolina . . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  ... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota.... 
North  Dakota  ... 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

UUh 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 


1807. 


Number,    ^l^^ 


Total  or  general  average 


233,668 

76,754 

161,107 

41,262 

10,769 

90,820 

825,446 

41,067 

782,776 

12,862 

132,170 

380,056 

200,445 

70,787 

341,233 

88,800 

219,350 

266,856 

126,760 

2,649,914 

136,060 

328,806 

448,994 

649,612 

2,416,346 

1,355,391 

667,853 

601,168 

715,809 

406,929 

573,218 

655,428 

226,659 

266,163 

349,709 

352,668 

3,247,641 

1,940,021 

1,623,069 

2,844,265 

845,238 

1,078,457 

540,518 

1,651,348 

744,926 

2,682,770 

2,588,085 

25,536 


37,656,060 


$2.84 
2.06 
3.38 
3.66 
3.23 
3.52 
4.04 
3.78 
3.41 
3.60 
3.28 
2.57 
1.47 
1.58 
1.67 
1.77 
1.28 
1.40 
1.41 
1.67 
1.40 
1.75 
2.88 
2.46 
3.42 
3.46 
3.54 
3.44 
8.20 
2.86 
3.56 
2.63 
2.78 
2.85 
2.65 
2.48 
2.40 
2.95 
2.38 
1.80 
2.10 
2.10 
2.20 
2.10 
2.18 
1.66 
2.23 
2.07 


2.46 


Value. 

$660,106 

227,050 

543,897 

146,097 

84,731 

108,363 

3,332,780 

155,108 

2,660,266 

46,112 

433,452 

080,581 

425,502 

112,107 

568,404 

158,025 

279,898 

372,898 

178,808 

4,400,457 

10r,688 

675,007 

1,282,204 

1,599,995 

8,274,777 

4,695,075 

2,361,863 

2,065,914 

2,287,725 

1,164.631 

2,044,005 

1,727,708 

631,586 

758,362 

926,029 

876,028 

7,804,061 

5,n4,332 

3,869,445 

6,364,284 

1,773,734 

4,144.868 

1,206,467 

3,612,313 

1.622,446 

4,451,160 

6,785,915 

52,846 


1888. 


92,721,133    39,114,463 


Number.    Avenge 


246,628 
78,289 

165,940 
40,437 

10,  ns 

31,745 

841,955 

42,290 

790,604 

12,981 

136,135 

389.527 

261,400 

66,540 

327,584 

83,508 

193,083 

230,720 

110,163 

2,543,017 

119,733 

286,083 

440,014 

507.643 

2,730,471 

1,396,053 

674,532 

613,191 

722,067 

410,006 

613,843 

616,102 

231,102 

202,770 

363,607 

358,721 

3,377,547 

2,328,025 

1,655,551 

3,128,602 

1,014,287 

2.116,040 

576,004 

2,311,880 

758,824 

2,675,468 

2,175,645 

22,082 


$3.07 
8.11 
3.48 
4.25 
3.40 
3.77 
4.23 
4.03 
3.75 
3.69 
3.38 

1.52 
1.50 
1.59 
1.58 
1.39 
1.49 
1.44 
1.75 
1.50 
2.02 
3.04 
2.78 
3.55 
3.58 
3.95 
3.72 
3.43 
2.96 
3.70 
3.00 
2.87 
3.17 
3.11 
2.82 
2,TZ 
3.08 
2.71 
1.99 
2.27 
2.43 
2.21 
2.66 
2.74 
2.49 
2.64 
2.32 


Value. 


2.76 


$758,381 

243,088 

576,808 

in,  857 

37,368 

119,552 

3,557,260 

170,338 

2,963.184 

47,874 

460,068 

1,069,803 

396,021 

99,810 

520,203 

132.085 

280,261 

355.985 

172,190 

4,448,0C9 

189,777 

577,418 

1,339,402 

1.660,850 

9,680.885 

4,997,660 

2,606,763 

2,281,377 

2,479,778 

1,217,377 

2,269,809 

1,850,154 

663,522 

928,256 

1,1^,643 

1,014,413 

9,186,928 

7,172,645 

4,486,643 

6,213,683 

2,299,806 

5,139,952 

1,275,157 

6.132,262 

2,084,957 

6,403,901 

5,742,352 

53,307 


107,697,530 
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Number,  arrraye  price,  and  value  of  farm  animals  for  ]8ii7  and  1808 — Contimicv.1. 

HOGS. 


Stutf  nr  Tfi-ritory. 


NumbtM'. 


TTll 


Maine 7ft,  0(7 

New  IIa7Ui>Hl:irH 55,825 

Vermont T5, 453 

Massaobiif^ottr. 57,131 

Rhode  Island. 14,140 

Connecticut W,C74 

New  York ' 638,849 

NewJerf5(?y r^.TCS 

l»on:i«ylvania    1.0;^,  001 

Doliiwan* 50,055 

Maryland 3K8.5b7 

ViTKiniu UVi.TKl 

North  Carolina 1. 4:C6, 774 

Bouth  Carolina 1,(61,150 

Georpiu Ji.  (/r3, 254 

Florifla 456,510 

Alubnma l.M^,158 

Missibsipin 1.919,010 

LouiHiana ,  751, 413 

Texa.s 2,81.^,312 

Arkansas 1,^1«,051 

Tonnoasts* }  1,688,3C8 

West  Virtrinia I  ai2,7ii7 

Kentucky 1.475,831 

Ohio 2.330,365 

Michiifan '  ?J7, 767 

Indiana 1,326,961 

niinois I  2,159,4:S 

Wisconaiii ftiO,  557 

Minnesota 4.>J,  003 

Iowa 3, 025,  tCl 

Mi8»ouri- '  8,103,072 

Kansas !  1,092,916 

Nebraska 1.327,128 

South  Dakota '  142,017 

North  Dakot-A 119, 105 

Montana 46,9C1 

Wyoming? - :i2.345 

Colonwlo - 2.',  005 

Now  Mexico ..J  29.9aj 

Arizona 24,772 

Utah 47,335 

Nevada II. ."49 

Idaho 71,402 

Washington 168,546 

Oregon 220,847 

California 467,676 

Oklahoma 84,010 

Total  or  general  avei-age  [  39,759,993 
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5f7.71 

$586,474 

75,306 

$8.20 

617.5(Ja 

8.15 

464,972 

56,104 

8.16 

457.949 

7.88 

694,  ir4 

70.208 

7.50 

571, 8»4 

8.M 

488,010 

54,846 

9.04 

4'J5.i?JS 

7.80 

111,187 

13,722 

8.42 

115.517 

9.83 

633,514 

54,165 

10.00 

646.  ,^5 

7.24 

4,626,544 

^1,^.207 

C..>4 

4. 216.  i!4,S 

7.25 

l,0tX),54'> 

151,  ICO 

8.  CI 

1.210,SW 

6.78 

0,999,613 

1.043,3J1 

7.  a 

7.tr36.0D: 

7.10 

358. 3C4 

50,556 

5.b7 

280.7(2 

5.09 

1,870,366 

331.85;J 

5.8o 

l.»':4.C60 

3.46 

3,297,444 

917,550 

3.73 

3.422,4<3 

3.03 

4.318,844 

1,369.703 

3.2U 

4.603,583 

3.94 

4,062,731 

l.r>41,462 

3.44 

3.578.463 

■    3.C6 

7,582,255 

2,093,98; 

3.87 

8,035.358 

2.13 

972,380 

429,128 

2.84 

877,138 

2.51 

4,648,117 

1,860,640 

2.84 

5,2»1.«3 

2.83 

6,432,741 

1,9:7,399 

2.90 

5, 6^.543 

2.91 

2,186,611 

796,498 

2.94 

2,841,704 

3.14 

8,874,688 

2,684,987 

3.47 

9,31tt,1»6 

2.17 

2,805,920 

1,280,120 

2.53 

2,9S:,Ci) 

3.23 

6,449,956 

1.570,154 

3.29 

5.168,947 

3.93 

1,386.217 

331,583 

3.92 

1.2f«.738 

3.36 

4.963,219 

1,357.765 

3.35 

4.548.513 

5.47 

12,737.720 

2,307,051 

5.02 

11,572,107 

5.70 

4,148,943 

7a5,033 

5.20 

8.824,9S7 

5.17 

6,857,736 

1,340,231 

4.92 

6.601.257 

5.57 

12,019,380 

2,008,265 

»5.62 

11,077.600 

C.18 

6,688,042 

929,763 

6.24 

6.801.721 

5.39 

2,331,722 

411,353 

6.63 

2,317.974 

6.99 

21,704,225 

3,408,281 

5.75 

10,590,800 

3.98 

12,aj8,188 

2,949,818 

3.06 

11,606,068 

5.10 

8.641.489 

1,501.341 

6.04 

8.021.960 

5.38 

7.146,582 

1,353,  en 

5.aj 

7,S01,6» 

5. 5."> 

791,524 

146,460 

6.07 

824.088 

5.;33 

633,045 

111,950 

6.08 

680,712 

7.26 

340,035 

42.265 

7.i:2 

3Ua.l56 

5.84 

130,572 

22.346 

5.08 

133.555 

5.10 

112,379 

20,  n3 

4.99 

103.303 

6.07 

181.524 

30,204 

4.42 

133.603 

8.40 

208.181 

23.286 

3.84 

80.418 

6.31 

298,471 

47,808 

6.96 

332,668 

3.94 

44,  no 

10,441 

4.54 

47.401 

4.61 

339,663 

75,718 

5.88 

441,438 

4.96 

8i«,9e0 

156,748 

5.tj 

886.23 

S.Ort 

801,886 

216,40) 

4.02 

860,831 

4.08 

1,906,247 

374,141 

4.47 

1,673.007 

4.72 

396,529 

80,891 

4.27 

888,835 

4.39 

174, 3M.  409 

38,651,631 

4.40 

170,100,743 
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STATE  LIVE  STOCK  SANITARY  BOARDS/SECRETARIES 
OF  STATE  BOARDS  OP  HEALTH,  AND  STATE  VETERI- 
NARIANS HAVING  CONTROL  OF  CONTAGIOUS  AND 
INFECTIOUS  DISEASES  AMONG  DOMESTIC  ANIMALS. 

AI.ABAMA— Dr.  Jerome  Cochran,  Secretary  State  Board  of  Health,  Montgomery. 

Arizona— Mr.  H.  Harrison,  Secretary  Live  Stock  Sanitary  Commission,  Phoenix. 
Dr.  J.  C.  Norton,  Territorial  Veterinarian,  Phcsnix. 

Arkansas — Dr.  R.  R.  Dinwiddie,  Veterinarian  Exx)eriment  Station,  Fayette>alle. 

Caufornia— Mr.  Wm.  Vanderbilt,  Secretary  State  Dairy  bureau,  114  Cali- 
fornia street,  San  Francisco.  Dr.  J.  R.  Lane,  Secretary  State  Board  of  Health, 
Sacramento. 

Colorado — Mr.  B.  H.  DnBois,  President  Veterinary  Sanitary  Board,  Denver. 
Dr.  Sol.  Bock,  Secretary  and  State  Veterinary  Surgeon.   Seven  State  Inspectors. 

Connecticut — Mr.  Wm.  B.  Sprague,  Commissioner  on  Dconcstic  Animals,  Ando- 
ver. 

Delaware— Dr.  E.  B.  Ffazier,  Secretary  State  Board  of  Health,  Wilmington. 
Dr.  Arthur  T.  Neale,  Consulting  Veterinarian  to  State  Board  of  Health, 
Newark. 

Florida — Dr.  Jos.  Y.  Porter,  Secretary  State  Board  of  Health,  Key  West. 

Georgia — Mr.  O.  B.  Stevens,  Commissioner  of  Agriculture,  Atlanta. 

Idaho — Mr.  Robert  P.  Chattin,  State  Sheep  Inspector,  Mountainhome. 

Illinois — Mr.  C.  P.  Johnson,  Secretary  State  Board  of  Live  Stock  Commissioners, 
Springfield.  Dr.  C.  P.  Lovejoy,  State  Veterinarian,  Princeton.  Fifty-eight 
Assistant  State  Veterinarians. 

Indiana — Mr.  M.  S.  Claypool,  President  State  Live  Stock  Sanitary  Commission, 
Muncie.  Mr.  Mortimer  Levering,  Secretary  State  Live  Stock  Sanitary  Com- 
mission, Lafayette.    Dr.  F.  A.  Bolser,  State  Veterinarian,  New  Castle. 

Iowa— Dr.  J.  F.  Kennedy,  Secretary  State  Board  of  Health,  Des  Moines.  Dr. 
J.  I.  Gibson,  State  Veterinarian,  Denison.  Twenty-three  Assistant  State 
Veterinarians  in  the  State  of  Iowa. 

Kansas — Mr.  Taylor  Riddle,  Secretary  Live  Stock  Sanitary  Commission,  Marion. 
Dr.  Paul  Fischer,  Consulting  Veterinarian  to  Live  Stock  Sanitary  Commis- 
sion, Manhattan. 

Kentucky— Dr.  J.  N.  McCormack,  Secretary  State  Board  of  Health,  Bowling 
Green.    Dr.  F.  T.  Eisenman,  State  Veterinarian,  Louisville. 

Louisiana— Dr.  W.  H.  Dalrymple,  State  Veterinarian,  Baton  Rouge.  Mr.  Fer- 
nando Estopinal,  Live  Stock  Inspector,  Arabi. 

Maine — Dr.  Geo.  H.  Bailey,  State  Veterinarian,  Deering.  Mr.  John  M.  Deering, 
Cattle  Commissioner,  Saco.    Mr.  F.O.Beal,  Cattle  Conmiissioner,  Bangor. 

Maryland — Dr.  A.  W.  Clement,  State  Veterinarian,  916  Cathedral  street,  Balti- 
more. Fourteen  Assistant  State  Veterinarians.  Mr.  C.  W.  Melville,  Secre- 
tary Live  Stock  Sanitary  Board,  Westminster. 

Massachusetts— Dr.  John  M.  Parker,  Secretary  of  Board  of  Cattle  Cc^mmission, 
Boston.  Mr.  Austin  Peters,  President  State  Board  of  Cattle  Conmiissioners, 
Commonwealth  Building,  Boston. 

Michigan — Dr.  Geo.  W.  Dunphy,  State  Veterinarian,  Quincy.  Hon.  Henry  H. 
Hinds,  President  State  Live  Stock  Sanitary  Commission,  Stanton. 

Minnesota— Dr.  H.  M.  Bracken,  Secretary  State  Board  of  Health,  Pioneer  Press 
Building,  St.  Paul.  Dr.  H.  M.  Reynolds,  Director  Veterinary  Department, 
State  Board  of  Health,  St.  Anthony  Park.    Six  State  Field  Veterinarians. 
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Mississippi — Dr.  John  F.  Hunter,  Secretary  State  Board  of  Health,  Jackson.  Dr. 
J.  C.  Robert,  Consulting  Veterinarian  to  State  Board  of  Health,  Agricultural 
College. 

Missouri— Dr.  Willis  P.  King,  Secretary  State  Board  of  Health,  No,  1  Fountain 
place,  Kansas  City.    Dr.  T.  E.  White,  State  Veterinarian,  Sedalia. 

Montana— Dr.  M.  E.  Knowles,  State  Veterinarian,  Helena.  Mr.  S.  C.  Powers, 
President  State  Sheep  Commissioners,  Helena.  Mr.  Cornelius  Hedges,  Secre- 
tary State  Sheep  Commissioners,  Helena.    Five  Sheep  Inspectors. 

Nebraska— Mr.  H.  R.  Corbet,  Secretary  State  Board  of  Health,  Lincoln. 

Nevada — Dr.  J.  A.  Lewis,  Secretary  State  Board  of  Health,  Reno. 

New  Hampshire— Mr.  N.  J.  Bachelder,  State  Cattle  Commissioner,  Concord. 

New  Jersey— Dr.  Henry  Mitchell,  Secretary  State  Board  of  Health,  Trenton, 
Mr.  Franklin  Bye,  Secretary  Tuberculosis  Commission,  Trenton. 

New  Mexico— Mr.  Salomon  Luna,  President  Sheep  Sanitary  Board,  Los  Lunas. 
Mr.  Harry  F.  Lee,  Secretary  Sheep  Sanitary  Board,  Albuquerque.  Forty 
Sheep  Inspectors.  Mr.  J.  A.  La  Rue,  Secretary  Cattle  Sanitary  Board^  East 
Las  Vegas.    Twenty-four  Cattle  Inspectors. 

New  York— Dr.  Baxter  T.  Smelzer,  Secretary  State  Board  of  Health,  Albany. 
Dr.  F.  W.  Smith,'  Secretary  Tuberculosis  Committee  of  State  Board  of 
Health,  700  South  West  street,  Syracuse. 

North  Carolina — Mr.  John  R.  Smith,  Commissioner  of  Agriculture,  Raleigh. 
Dr.  Cooper  Curtice,  Consulting  Veterinarian,  Raleigh. 

North  Dakota— Dr.  W.  C.  Langdon,  Chief  State  Veterinarian,  Fargo.  Nine 
District  State  Veterinarians  in  North  Dakota. 

Ohio — Dr.  D.  N.  Kinsman,  Secretary  State  Live  Stock  Commission,  Columbus. 
Dr.  H.  J.  Detmers,  Veterinarian  State  College,  Columbus. 

Oklahoma— Mr.  R.  J.  Edwards,  Secretary  Live  Stock  Sanitary-  Commission, 
Oklahoma  City. 

Oregon — Dr.  Wm.  McLean,  State  Veterinarian,  Portland. 

Pennsylvania— Dr.  Leonard  Pearson,  State  Veterinarian  and  Secretary  State 
Live  Stock  Sanitary  Board,  Harrisburg.  One  hundred  and  fifty  Consulting 
Veterinarians. 

Rhode  Island— Dr.  A.  L.  Parker,  State  Veterinarian,  Providence. 

South  Carolina — Dr.  G.  E.  Nesom,  State  Veterinarian,  Clemson  College. 

South  Dakota — Dr.  J.  W.  Elliot,  State  Veterinarian,  Aberdeen. 

Tennessee — Hon.  Samuel  N.  Warren,  Live  Stock  Commissioner,  Nashville.  Dr. 
Julius  W.  Scheibler,  State  Veterinarian,  Memphis.  Four  State  Live  Stock 
Inspectors. 

Texas — Hon.  R.  J.  Kleberg,  Secretary  Live  Stock  and  Sanitary  Commission, 
Corpus  Christi. 

Utah— Dr.  T.  B.  Beatty,  Secretary  State  Board  of  Health,  Salt  Lake  City. 

Vermont — ^Mr.  C.  J.  Bell,  Secretary  Board  of  Agriculture  and  Cattle  Commis- 
sion, East  Hardwick. 

Virginia — Dr.  Chas.  McCulloch,  State  Veterinarian,  Blacksburg. 

Washington- Dr.  Elmer  E.  Heg,  Secretary  State  Board  of  Health,  North 
Yakima.  Dr.  S.  B.  Nelson,  State  Veterinarian  and  Veterinarian  of  the  Ag- 
ricultural Experiment  Station,  Pullman.    Four  Assistant  State  Veterinarians. 

West  Virginia— Dr.  A.  R.  Barbee,  Secretary  State  Board  of  Health,  Point 
Pleasant.  Mr.  D.  M.  Sullivan,^  Secretary  State  Board  of  Agriculture, 
Charleston. 

Wisconsin- Dr.  H.  P.  Clute,  State  Veterinarian,  Marinette. 

Wyoming — Dr.  Geo.  T.  Seabury,  State  Veterinarian,  Cheyenne.  Three  Assistant 
State  Veterinarians.  Mr.  E.  P.  Snow,  Secretary  Board  of  Sheep  Commis- 
sioners, Cheyenne. 
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BULES  AND  REGULATIONS  OF  THE  BUREAU  OP  ANIMAL 
INDUSTRY,  ISSUED  IN  1897  AND  1898. 


[B.  A.  I.  Order  No.  6.] 

8PBCIAL    ORDER    PLACINa    CERTAIN    COUNTIES    IN    TEXAS    IN 

QUARANTINE.  • 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  July  6,  1897. 

In  consequence  of  the  discovery  of  splenetic  fever  infection  in  the  counties  of 
Randall,  Swisher,  Hale,  Lubbock,  Lynn,  Borden,  Howard,  Mitchell,  Scurry , Fisher, 
Jones,  Knox,  Foard,  Wilbarger,  and  Hardeman,  in  the  State  of  Texas,  and  the 
establishment  of  a  quarantine  on  said  counties  by  the  duly  constituted  authorities 
of  said  State:  i 

'It  18  hereby  ordered.  That  the  counties  above  named  shall  be  added  to  the  area 
quarantined  by  the  special  order  modifying  quarantine  line  for  the  State  of  Texas, 
dated  January  28, 1897.  -  « 

It  is  further  ordered,  That  no  cattle  shall  be  removed  from  any  of  said  counties 
to,  or  be  allowed  to  pass  through,  any  uninfected  area,  except  in  the  manner 
specified  in  the  regulations  concerning  cattle  transportation  issued  by  this  Depart- 
ment January  27,  1897,  unless  satisfactory  evidence  is  given  that  they  are  not 
affected  with  splenetic  fever  and  have  not  been  exposed  to  the  contagion  thereof, 
in  which  case  a  8i)ecial  permit  for  such  movement  may  be  issued  by  an  inspector 
of  the  Bureau  of  Animal  Industry,  or  by  the  Texas  Live  Stock  Sanitary 
Commission. 

This  order  will  remain  in  force  until  November  15,  1897,  unless  otherwise 
ordered. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  6 — Amended.] 

SPECIAL    ORDER    PLACING    CERTAIN    COUNTIES   IN    TEXAS    IN 

QUARANTINE. 

U.  S.  Department  of  Aoriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  July  13,  1897. 
In  consequence  of  the  discovery  of  splenetic  fever  infection  in  the  counties 
hereinafter  named,  in  the  State  of  Texas,  and  the  establishment  of  a  quarantine 
on  said  counties  by  the  duly  constituted  authorities  of  said  State: 

It  is  hereby  ordered.  That  the  counties  of  Hardeman,  Wilbarger,  Foard,  Knox, 
Haskell,  Jones,  Fisher,  Scurry,  Mitchell,  Sterling,  Glasscock,  Howard,  Borden, 
Gkirza,  Lynn,  Lubbock,  Hale,  Swisher,  and  Randall  shall  be  added  to  the  area 
quarantined  by  the  special  order  modifying  quarantine  line  for  the  State  of  Texas, 
dated  January  28, 1897. 
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It  is  furt Iter  ordered,  That  no  cattle  shall  be  removed  from  the  counties,  as 
above  specified,  to,  or  be  allowed  to  pass  through,  any  uninfected  area,  except  in 
the  manner  prescribed  by  the  Regulations  Concerning  Cattle  Transportation,  issued 
by  this  Dei)artment  January  27,  1897,  unless  satisfactory  evidence  is  given  that 
they  are  not  affected  with  splenetic  fever  and  have  not  been  exxK>sed  to  the 
contai?ion  thereof,  in  which  case  a  special  permit  for  such  movement  may  bo 
issued  by  an  inspector  of  the  Bureau  of  Animal  Industry  or  by  the  Texas  Live 
Stock  Sanitary  Conmiission. 

This  order  will  remain  in  force  until  November  15,  1897,  unless  otherwise 
ordered. 

James  Wilson,  Secretary, 


[B.  A.  I.  Order  No.  2— Amended.*] 

SPECIAL  ORDER  MODIF7INa  QUARANTINE  LINE  FOR  THE  STATE 

OF  CALIFORNIA. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  July  17, 1S97. 

In  accordance  with  the  regulations  concerning  cattle  tran8ix)rtation  issued  by 
this  Department  January  27,  1897,  the  State  of  California  has  located  a  quaran- 
tine line  described  as  follows : 

Bef,dnning  on  the  Pacific  Coast  where  the  sputhern  boundary  line  of  Marin 
County  connects  with  the  Pacific  Ocean ;  thence  easterly  and  northerly  along  the 
southern  and  eastern  boundary  lines  of  Marin,  Sonoma,  Napa,  and  Lake  counties 
io  the  southwest  corner  of  Colusa  County ;  thence  easterly  along  the  southern 
boundary  of  said  Colusa  County  to  the  southeast  comer  of  said  county  ;  thence 
southerly  and  easterly  along  the  southern  boundaries  of  Sutter  and  Placer  counties 
to  the  intersection  with  the  State  boundary  line  in  Lake  Tahoe. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  California  to  enforce 
said  quarantine  line ;  therefore,  in  accordance  with  the  regulations  of  January 
27,  1897,  the  above  quarantine  line  is  adopted  for  the  State  of  California  by  this 
Department  for  the  period  beginning  on  this  dat«  and  ending  November  15, 1897, 
in  lieu  of  the  quarantine  line  described  in  said  order  of  January  27,  1897,  and  in 
the  special  order  of  March  19,  1897  (B.  A.  I.  Order  No.  2),  for  said  area,  unless 
otherwise  ordered. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  7.] 

SPECIAL  ORDER  PLACINa  CERTAIN  COUNTIES  IN  TENNESSEE  IN 

QUARANTINE. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  August  16, 1897.^ 
In  consequence  of  the  existence  of  Southern,  or  splenetic,  fever  among  cattle  in 
the  counties  of  Lawrence,  Giles,  Lincoln,  Franklin,  Marion,  Hamilton,  Rhea, 
James,  Bradley,  Polk,  and  Warren  in  the  State  of  Tennessee  : 


» See  An.  Rpt.,  1897,  p.  417. 
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It  is  tiereby  ordered^  That  the  counties  above  named  be  added  to  the  area  quaran- 
tined by  the  special  order  modifying  quarantine  line  for  the  State  of  Tennessee, 
dated  February  10,  1897,  and  the  movement  of  cattle  from  said  counties  to  or 
through  any  uniniected  area  shall  not  be  permitted,  except  in  the  manner  pre- 
scribed by  the  Regulations  Concerning  Cattle  Transportation,  issued  by  this 
Department  Janufuy  27,  1897. 

This  order  will  remain  in  force  until  November  15,  1897,  unless  otherwise 
ordered. 

J.  ^.  Brioham,  Acting  Secretary. 


[B.  A.  I.  Order  No.  8.] 

REGULATIONS  CONCERNINa  CATTLE  TRANSPORTATION. 

U.  S.  Department  op  Agrictlture, 

Office  of  the  Secretary, 
Washington,  D,  C,  December'  15,  1807. 
To  managers  and  agents  of  railroads  and  transportation  companies  of  the  United 

StateSy  stockmen,  and  others : 

In  accordance  with  section  7  of  the  act  of  Congress  approved  May  29,  1884, 
entitled  '*An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent 
the  exportation  of  diseased  cattle,  and  to  provide  means  for  the  suppression  and 
extirpation  of  pleuropneumonia  and  other  contagious  diseases  among  domestic 
animals,"  and  of  the  act  of  Congress  approved  April  23,  1897,  making  appropria- 
tion for  the  Department  of  Agriculture  for  the  fiscal  year  ending  June  80,  1898, 
you  are  hereby  notified  that  a  contagious  and  infectious  disease  known  as 
splenetic,  or  Southern,  fever  exists  among  cattle  in  the  following-described  area : 

All  that  country  lying  south,  or  below,  a  line  beginning  at  the  northwest  corner 
of  the  State  of  California ;  thence  east,  south,  and  southeasterly  along  the  bound- 
ary line  of  said  State  of  California  to  the  southeastern  corner  of  said  State  ;  thence 
southerly  along  the  western  boundary  line  of  Arizona  to  the  southwest  comer  of 
Arizona ;  thence  along  the  southern  boundary  lines  of  Arizona  and  New  Mexico 
to  the  southeastern  comer  of  New  Mexico;  thence  northerly  along  the  eastern 
V>nndary  of  New  Mexico  to  the  southern  line  of  the  State  of  Colorado  ;  thence 
along  the  southern  boundary  lines  of  Colorado  and  Kansas  to  the  southeastern 
corner  of  Kansas ;  thence  southerly  along  the  western  boundary  line  of  Missouri 
to  the  southwestern  comer  of  Missouri ;  thence  easterly  along  the  southern 
^undary  line  of  Missouri  to  the  western  boundary  line  of  Dunklin  County ; 
thence  southerly  along  the  said  western  boundary  to  the  southwestern  corner  of 
I^unklin  County ;  thence  easterly  along  the  southern  boundary  line  of  Missouri  to 
the  Mississippi  River ;  thence  northerly  along  the  Mississippi  River  to  the  north- 
em  l)oundary  line  of  Tennessee  at  the  northwest  comer  of  Lake  County ;  thence 
easterly  along  said  boundary  line  to  the  northeast  corner  of  Henry  County; 
tiience  in  a  northerly  direction  along  the  boundary  of  Tennessee  to  J;he  northwest 
corner  of  Stewart  County ;  thence  in  an  easterly  direction  along  the  northern 
boundary  of  Tennessee  to  the  southwestern  comer  of  Virginia ;  thence  north- 
easterly along  the  western  boundary  line  of  Virginia  to  the  northernmost  i)oint 
^'  Virginia ;  thence  southerly  along  the  eastern  boundary  line  of  Virginia  to  the 
^rtheast  comer  of  Virginia  where  it  joins  the  southeastern  comer  of  Maryland, 
at  the  Atlantic  Ocean. 

Whenever  any  State  or  Territory  located  above  or  below  said  quarantine  line, 
^  above  designated,  shall  duly  establish  a  different  quarantine  line,  and  obtain 
"^e  necessary  legislation  to  enforce  said  last-mentioned  line  strictly  and  corn- 
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pletely  within  the  bonndaries  of  said  State  or  Territory,  and  said  last  above- 
mentioned  line  and  the  measures  taken  to  enforce  it  are  satisfactory  to  the  Secre- 
tary of  Agriculture,  he  may,  by  a  special  order,  temporarily  adopt  said  State  or 
Territorial  line. 

Said  adoption  will  apply  only  to  that  portion  of  said  line  specified,  and  may 
cease  at  any  time  the  Secretary  may  deem  it  best  for  the  interest  involved,  and 
in  no  instance  shall  said  modification  exist  longer  than  the  period  specified  in  said 
special  order,  and  at  the  expiration  of  such  time  said  quarantine  line  shall  revert 
without  further  order  to  the  line  first  above  described. 

Whenever  any  State  or  Territory  shall  establish  a  quarantine  line  for  above 
purposes,  differently  located  from  the  altove-described  line,  and  shall  obtain  by 
legislation  the  necessary  laws  to  enforce  same  completely  and  strictly,  and  shall 
desire  a  modification  of  the  Federal  quarantine  line  to  agree  with  such  State  or 
Territorial  line,  the  proper  authorities  of  such  State  or  Territory  shall  forward 
to  the  Secretary  of  Agriculture  a  true  map  or  description  of  such  line  and  a  copy 
of  the  laws  for  enforcement  of  same,  duly  authenticated  and  certified. 

Such  States  or  Territories  as  now  have  a  line  established,  as  last  above  men- 
tioned, can  immediately  forward  certified  copies  of  said  line  and  laws  for  the 
enforcement  thereof,  and,  if  satisfactory  to  the  Secretary  of  Agriculture,  the  same 
may  be  adopted  at  once  and  the  Federal  line  so  modified. 

From  the  15th  day  of  January  to  the  15th  day  of  November,  inclusive,  during 
each  year,  no  cattle  are  to  be  transported  from  said  area  south  or  below  said 
Federal  quarantine  line  above  described  to  any  portion  of  the  United  States 
above,  north,  east,  or  west  of  the  above-described  line,  except  by  rail  or  boat,  for 
immediate  slaughter,  and  when  so  transported  the  following  regulations  must  be 
observed: 

1.  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded 
above,  north,  east,  or  west  of  this  line  to  be  fed  or  watered,  the  places  where  said 
cattle  are  to  be  fed  or  watered  shall  be  set  apart,  and  no  other  cattle  shall  be 
admitted  thereto. 

2.  On  unloading  said  cattle  at  their  points  of  destination,  -pens,  sufficiently 
isolated,  shall  be  set  apart  to  receive  them,  and  no  other  cattle  shall  be  admitted 
to  said  pens ;  and  the  regulations  relating  to  the  movement  of  cattle  from  said 
area,  prescribed  by  the  cattle  sanitary  officers  of  the  State  where  unloaded,  shall 
be  carefully  observed.  The  cars  or  boats  that  have  cai'ried  said  stock  shall  be 
cleansed  and  disinfected  as  soon  as  possible  after  unloading  and  before  they  are 
again  used  to  transport,  store,  or  shelter  animals  or  merchandise. 

3.  All  cars  carrying  cattle  from  said  area  shall  bear  placards,  to  be  affixed  by 
the  railroad  company  hauling  the  same,  stating  that  said  cars  contain  Southern 
cattle,  and  each  of  the  waybills  or  bills  of  lading  of  said  shipments  by  cars  or 
boats  shall  have  a  note  upon  its  face  with  a  similar  statement.  Whenever  any 
cattle  have  come  from  said  area  and  shall  be  reshipped  from  any  point  at  which 
they  have  been  unloaded  to  other  points  of  destination,  the  cars  carrying  said 
animals  shall  bear  similar  placards  with  like  statements,  and  the  waybills  or  bills 
of  lading  be  so  stamped.  At  whatever  point  these  cattle  are  unloaded  they  must 
be  placed  in  separate  pens,  to  which  no  other  cattle  shall  be  admitted. 

4.  (a)  No  boat  having  on  board  cattle  from  said  district  shall  receive  on  board 
cattle  from  outside  of  said  district. 

{b)  Cattle  from  said  district  shall  not  be  received  on  board  when  destined  to 
points  outside  of  said  district  where  proper  facilities  have  not  been  provided  for 
transferring  the  said  cattle  fi'om  the  landing  to  the  stock  yards  and  slaughter- 
houses without  passing  over  public  highways,  unless  i)ermission  for  such  passing 
is  first  obtained  from  the  local  authorities. 

5.  The  cars  and  boats  used  to  transport  such  animals,  the  chutes,  alleyways. 
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and  pens  used  during  transportation,  and  at  points  of  destination,  shall  bo  disin- 
fected in  the  following  manner: 

(a)  Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disinfectedi 
by  mixing  it  with  lime  or  saturating  it  with  a  5  per  cent  solution  of  100  per  cent 
carbolic  acid;  or,  if  not  disinfected,  it  may  be  stored  where  no  cattle  can  come  into 
contact  with  it  until  after  November  15. 

(6)  Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until 
clean. 

(c)  Saturate  the  entire  interior  surface  of  the  cars  and  the  fencing,  troughs^ 
and  chutes  of  the  pens  with  a  n^xture  made  of  H  pounds  of  lime  and  one-quarter 
ixrand  100  per  cent  straw-colored  carbolic  acid  to  each  gallon  of  water;  or  disin- 
fect the  cars  with  a  jet  of  steam  under  a  pressure  of  not  less  than  50  pounds  to 
the  square  inch. 

Cattle  from  the  Republic  of  Mexico  may  be  admitted  into  the  United  States  to 
remain  below  said  Federal  quarantine  line  after  inspection,  according  to  law;, 
but  said  cattle  shall  not  be  permitted  to  cross  said  quarantine  line  otherwise  than 
by  rail  for  immediate  slaughter,  except  by  special  permit  from  the  inspectors  of" 
the  Bureau  of  Animal  Industry,  issued  according  to  the  regulations  of  the  said: 
Bureau,  and  no  permit  shall  be  issued  except  for  cattle  free  from  splenetic,  or 
Texas,  fever,  or  fi*om  contact  therewith  during  the  three  months  preceding  the- 
issuance  of  said  permit,  and  which  have  been  grazed  in  a  locality  free  from  infec- 
tion of  such  fever. 

Notice  is  hereby  given  that  cattle  infested  with  the  Boophilus  horns,  orSouthenk 
cattle  tick,  disseminate  the  contagion  of  splenetic,  or  Southern,  fever  (Texas, 
fever) ;  therefore  cattle  originating  outside  of  the  district  described  by  this  order^ 
or  amendments  thereof,  and  which  are  infested  with  the  BoophUus  bovis  ticks^ 
shall  be  considered  as  infectious  cattle  and  shall  be  subject  to  the  rules  and  regu- 
lations governing  the  movement  of  Southern  cattle. 

Stock-yard  companies  receiving  cattle  infested  with  said  ticks  shall  place  suclb 
cattle  in  the  pens  set  aside  for  the  use  of  Southern  cattle,  and  transportatioiv 
companies  are  required  to  clean  and  disinfect  all  cars  and  boats  which  have  con- 
tained the  same,  according  to  the  requirements  of  this  Department. 

Inspectors  are  instructed  to  see  that  disinfection  is  properly  done,  and  to  report - 
instances  of  improper  disinfection.  It  is  expected  that  transportation  and  stock-^ 
yard  companies  will  promptly  put  into  operation  the  above  methods. 

All  prior  orders  conflicting  herewith  are  hereby  revoked. 

James  Wilsou,  Secretary^ 


[B.  A.  I.  Order  No.  9.] 

SPECIAL  ORDER  MODIFTINa  QUARANTINE  LINE  FOR  THE  QTATIt: 

OF  CALIFORNIA. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  16, 1897. 
In  accordance  with  the  regulations  concerning  cattle  transportation  (B.A.I^. 
Order  No. 8),  issued  by  this  Department  December  15, 1897,  the  State  of  Califor- 
nia has  located  a  quarantine  line  described  as  follows : 

Beginning  on  the  Pacific  Coast,  where  the  southern  boundary  line  of  Marin- 

County  connects  with  the  Pacific  Ocean;  thence  easterly  and  northerly,  along 

the  southern  and  eastern  boundary  lines  of  Marin,  Sonoma,  and  Solano  counties,. 

to  the  Sacramento  River ;  thence  northerly,  following  the  said  river,  along  the- 
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son  them  and  eastern  boundary  lines  of  Solano  County  to.  the  southeast  comer  oi 
Yolo  County;  thence  northerly  along  the  eastern  boundary  line  of  Yolo  County 
to  its  intersection  with  the  boundary  line  of  Sutter  County ;  thence  easterly, 
along  the  southern  boundary  lines  of  Sutter  and  Placer  counties,  to  the  intersec- 
tion with  the  western  boundary  line  of  Eldorado  County ;  thence  southeiiy  and 
easterly  along  the  southern  boundary  line  of  Eldorado  County  to  the  intersection 
with  the  western  boundary  line  of  Alpine  County ;  thence  in  a  southerly  direc- 
tion along  the  western  boundary  lines  of  Alpine,  Mono,  and  Inyo  counties,  to  the 
southwestern  boundary  of  Inyo  County ;  thence  east,  along  the  southern  bound- 
ary line  of  Inyo  County  to  its  intersection  with  the  eastern  boundary  line  of  the 
State  of  California. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  California  to 
enforce  said  quarantine  line,  therefore,  in  accordance  with  the  r^^ations  of 
December  15, 1897  (B.  A.  I.  Order  No.  8),  the  above  quarantine  line  is  adopted  for 
the  State  of  California  by  this  Department  for  the  period  beginning  on  January 
15, 1898,  and  ending  November  15, 1898,  in  lieu  of  the  quarantine  line  described 
in  said  order  of  December  15,  1897,  for  said  area,  unless  otherwise  ordered. 

James  Wii^ox,  Secret4iry. 


[B.  A.  I.  Order  No.  10.] 

SPECXCAIi  ORDER  MODIFTINa  QUARANTINII  LINE  FOR  THE  STATE 

OF  TEXAS. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washingtony  D.  C,  December  16, 1897, 

In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department  December  15, 1897  (B.  A.  I.  Order  No.  8),  Hie  State  of  Teias  has 
located  a  quarantine  line  as  follows : 

Beginning  at  the  intersection  of  the  southern  boundary  of  New  Mexico  with  the 
international  boundary  line  at  the  Rio  Grande  Riyer ;  thence  southeasterly  along 
the  said  intemationid  boundary  line  to  the  southwest  comer  of  t^e  county  ol 
Pecos ;  thence  following  the  western  boundary  of  Pecos  County  to  the  southeast 
comer  of  Reeves  County ;  thence  following  the  boundary  line  between  the  counties 
of  Pecos  and  Reeves  to  the  Pecos  River ;  thence  southeasterly,  following  the  Pecos 
River,  to  the  northwest  comer  of  Crockett  County ;  thence  east  along  the  northern 
boundary  of  Crockett  and  Schleicher  counties  to  the  southeastern  comer  of  Lrion 
County ;  thence  north  along  the  eastern  boundary  of  Irion  County  to  the  northeast 
comer  of  said  county  ;  thence  north  to  the  soutiiem  boundary  of  Coke  County; 
thence  west  to  the  southwest  comer  of  Coke  County ;  thence  north  along  the 
western  boundary  of  Coke  County  to  the  southern  boundary  of  Mitchell  County ; 
thence  east  to  the  southeastern  comer  of  Mitchell  County ;  thence  north  along 
the  eastern  boxmdary  of  Mitchell  County  to  the  northeast  comer  of  said  county; 
thence  east  along  the  southern  boundaries  of  Fisher  and  Jones  counties  to  the 
southeast  comer  of  Jones  County ;  thence  north  alcmg  the  eastern  boundary  of 
Jones  County  to  the  northeast  comer  of  said  county ;  thence  east  along  the  souUiem 
boundary  of  Haskell  County  to  the  southeast  comer  of  said  county ;  thence  north 
along  the  western  boundary  lines  of  Throckmorton  and  Baylor  countites  to  the 
northwest  comer  of  Baylor  County ;  thence  east  along  the  southern  boundary  of 
Wilbarger  County  to  the  southeast  comer  of  said  county ;  thence  north  along  the 
-eastern  boundary  of  Wilbarger  County  to  the  Red  River ;  thence  continuing  in  a 
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northwesterly  direction  along  the  course  of  said  river  and  the  northern  bonndary 
of  Texas  to  the  southeast  comer  of  Greer  County. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  Texas  to  enforce 
said  quarantine  line,  therefore,  in  accordance  with  the  reg^ilations  of  December  15, 
1897  (B.  A.  I.  Order  No.  8),  the  above  quarantine  line  is  adopted  for  the  State  of 
Texas  by  this  Department  for  the  period  beginning  on  January  15,  1898,  and 
ending  November  15, 1898,  in  lieu  of  the  quarantine  line  described  in  said  order  of 
December  15, 1897,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary . 


[B.  A.  I.  Order  No.  11.] 

SPECIAL  ORDER   MODIFTINa  QUARANTINE   LINE  FOR   THE  TER- 
RITORY OF  OKLAHOMA. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  16,  1897. 

In  accordance  with  the  regulations  concerning'  cattle  transportation  issued  by 
this  Department  December  15, 1897  (B.  A.  I.  Order  No.  8),  the  Territory  of  Okla- 
homa has  located  a  quarantine  line,  described  as  follows : 

Beginning  on  the  Red  River  at  the  southeast  comer  of  the  county  of  Greer ; 
thence  northerly  following  the  course  of  the  North  Fork  of  the  Red  River  to  its 
intersection  with  the  southern  boundary  line  of  Roger  Mills  County  along  the 
western  boundary  lines  of  the  Apache,  Comanche,  and  Kiowa  Indian  reserva- 
tions ;  thence  east  along  the  southern  boundary  lines  of  Roger  Mills  and  Washita 
counties  to  the  intersection  with  the  boundary  line  of  the  Wichita  Indian  Reser-^ 
vation  on  the  Washita  River ;  thence  north  along  the  western  boundary  line  of 
said  reservation  to  its  northwest  comer  at  its  intersection  with  the  Canadian 
River  in  the  county  of  G ;  thence  in  a  southeasterly  direction  along  the  course 
of  said  river  and  the  northern  boundary  of  the  Wichita  Indian  Reservation  to 
the  northeast  comer  of  said  Teservation :  thence  easterly  along  the  southern 
boundary  of  Canadian  County  to  the  southeast  comer  of  said  coxmty ;  thence 
north  along  the  eastern  boundary  lines  of  Canadian  and  Kingfisher  counties  to 
the  northeastern  comer  of  Kingfisher  County ;  thence  east  along  the  southern 
boundary  of  O  (Garfield)  County  to  the  southeast  comer  of  said  county ;  thence 
north  along  the  eastern  boundary  of  O  (Garfield)  County  to  the  northeast  corner 
of  said  county ;  thence  east  along  the  southern  boundary  line  of  K  County  to  the 
west  line  of  the  Ponca  Indian  Reservation  ;  thence  north  along  the  west  line  of 
said  reservation  to  the  northwest  comer  of  said  reservation ;  thence  east  along 
the  northern  boundary  of  the  Ponca  Indian  Reservation  tt)  the  Arkansas  River ; 
thence  in  a  northerly  direction  following  the  course  of  the  said  river  to  its  inter- 
section with  the  thirty-seventh  parallel  of  north  latitude  at  the  southern  bound- 
ary line  of  Kansas. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  Territory  of  Oklahoma  to 
enforce  said  quarantine  line,  therefore,  in  accordance  with  the  regulations  of 
December  15, 1897  (B.  A.  I.  Order  No.  8) ,  the  above  quarantine  line  is  adopted 
for  the  Territory  of  Oklahoma  by  this  Department  for  the  period  beginning  on 
January  15, 1898,  and  ending'  November  15, 1898,  in  lieu  of  the  quarantine  line 
described  in  said  order  of  December  15,  1897,  for  said  area,  unless  otherwise 
ordered. 

Jakes  Wilson,  Secretary. 
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[B.  A.  I.  Order  No.  12.] 

8PBCIAL  ORDX2R  MODIPTINa  QUARANTINB  LINE  FOR  THB  STATE 

OF  TENNESSEE. 

U.  S.  Department  op  Agricultubb, 

Office  op  the  Secretary, 
Washington,  D,  C,  December  16, 1897. 

In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department  December  15, 1897  (B.  A.  I.  Order  No.  8),  the  State  of  Tennessee 
has  located  a  quarantine  line,  described  as  follows: 

Beginning  on  the  Slississippi  Biver  at  the  southeast  comer  of  the  State  of  Mis- 
souri at  the  western  boundary  of  Tennessee;  thence  southerly  along  the  western 
boundaries  of  the  counties  of  Dyer  and  Lauderdale  to  the  southwest  comer  of 
Lauderdale  (bounty,  on  the  Mississippi  River;  thence  easterly  along  the  northern 
boundary  of  Tipton  County  to  the  northeast  comer  of  said  county;  thence  north- 
erly and  eaj^terly  along  the  western  and  northern  boundaries  of  Haywood  CJounty 
to  the  northeast  comer  of  said  county;  thence  easterly  along  the  northern  boundary 
lines  of  Madison,  Henderson,  and  Decatur  counties  to  the  northeast  comer  of 
Decatur  County;  thence  south  along  the  eastern  boundary  of  Decatur  County  to 
the  northwest  comer  of  Wayne  County;  thence  easterly  along  the  northern 
boundary  lines  of  Wayne,  Lawrence,  Giles,  Lincoln,  and  Moore  counties  to  the 
northeast  corner  of  Moore  County;  thence  north  along  the  western  boundary  hnes 
of  Coffee  and  Cannon  counties  to  the  northwest  comer  of  Cannon  County;  thence 
easterly  to  the  northeast  comer  of  Cannon  County; -thence  south  to  the  intersec- 
tion of  the  eastern  boundary  line  of  Cannon  County  with  the  boundary  of  Warren 
County;  thence  easterly  and  northerly  along  the  northern  boundary  lines  of  War- 
ren, White,  and  Cumberland  counties  to  the  northeast  comer  of  Cumberland 
County;  thence  southerly  along  the  eastern  boundary  lines  of  Cumberland,  Rhea, 
•  and  James  counties  to  the  northwest  comer  of  Bradley  County;  thence  northerly 
and  southeasterly  along  the  northern  boundary  lines  of  Bradley  and  Polk  coun- 
ties to  the  northeast  comer  of  Polk  County;  thence  south  along  the  eastern 
boundary  line  of  Polk  County  to  the  southeast  comer  thereof  at  the  southwestern 
comer  of  North  Carolina. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  Tennessee  to  enforce 
said  quarantine  line,  therefore,  in  accordance  with  the  regulations  of  December 
15, 1897  (B.  A.  I.  Order  No.  8),  the  above  quarantine  line  is  adopted  for  the  State 
of  Tennessee  by  this  Department  for  the  period  beginning  on  January  16, 1898, 
and  ending  November  15,  1898,  in  lieu  of  the  quarantine  line  described  in  said 
order  of  December  15,  1897,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  13.] 

SPECIAL  ORDER  MODIFTINa  QUARANTINE  LINE  FOR  THB  STATB 

OP  VIRGINIA.  • 

U.  S.  Department  op  Agriculture, 

Oppice  op  the  Secretary, 
Washington,  D.  C,  December  16, 1897. 
In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department  December  15, 1897  (B.  A.  I.  Order  No.  8),  the  State  of  Virginia 
has  located  a  quarantine  line,  described  as  follows : 

.  Beginning  at  the  boundary  line  of  Virginia  at  its  southwestern  comer  (Lee 
County) ;  thence  east  along  the  southern  boundary  of  Virginia  to  the  summit  of 
the  Blue  Ridge  Mountains;  thence  following  the  summit  of  said  mountains 
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northeasterly  to  the  Blackwater  River ;  thence  easterly  along  the  course  of  said 
river,  through  Franklin  County,  to  its  intersection  with  the  Staunton  River  on 
the  eastern  boui^ary  of  Franklin  County ;  thence  in  a  southerly  and  north- 
easterly direction  along  the  southern  and  eastern  boundaries  of  Bedford  County 
to  the  James  River ;  thence  following  the  James  River  to  the  southeastern  comer 
of  Charles  City  County ;  thence  northerly  and  easterly  along  the  western  and 
northern  boundaries  of  James  City,  Gloucester,  and  Mathews  counties  to  the 
Chesapeake  Bay;  thence  south  to  the  northern  boundary  of  Elizabeth  City 
County ;  thence  westerly  and  northerly  along  the  boundaries  of  Elizabeth  City 
and  Warwick  counties  to  the  James  River ;  thence  southeasterly  along  the  course 
of  the  said  river  to  the  northwest  corner  of  Norfolk  County ;  thence  south  along 
the  western  boundary  of  said  county  to  its  intersection  with  the  northern  bound- 
ary of  North  Carolina;  thence  east  along  the  southern  boundaries  of  Norfolk 
and  Princess  Anno  counties  to  the  Atlantic  Ocean. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  Virginia  to  enforce 
said  quarantine  line,  therefore,  in  accordance  with  the  regulations  of  December 
15. 1897  (B.  A.  I.  Order  No.  8),  the  above  quarantine  line  is  adopted  for  the  State 
of  Virginia  by  this  Department  for  the  period  beginning  on  January  15, 1898,  and 
ending  November  15,  1898,  in  lieu  of  the  quarantine  line  described  in  said  order 
of  December  15,  1897,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary, 


[B.  A.  I.  Order  No.  U.] 

SPECIAL  ORDER  MODIFTINa  QUARANTINE  LINE  FOR  THE  STATE 
OP  NORTH  CAROLINA. 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  16,  1897. 

In  accordance  with  the  regulations  concerning  cattle  transportation  Issued  by 
this  Department  December  15, 1897  (B.  A.  I.  Order  No.  8),  the  State  of  North 
Carolina  has  located  a  quarantine  line,  described  as  follows : 

Beginning  at  the  southwest  comer  of  the  county  of  Cherokee;  thence  east 
along  the  southern  boundary  lines  of  the  counties  of  Cherokee,  Clay,  Macon, 
Jackson,  and  Transylvania  to  the  southeast  comer  of  the  county  of  Transylvania ; 
thence  northwesterly  along  the  eastern  boundary  line  of  Transylvania  County 
to  the  southwest  comer  of  the  county  of  Buncombe:  thence  easterly  along  the 
southern  botmdary  line  of  Buncombe  County  to  the  summit  of  the  Blue  Ridge 
^Mountains ;  thence  in  a  northeasterly  direction,  following  the  said  mountains  to 
their  intersection  with'the  northern  boundary  line  of  the  State  of  North  Carolina. 

So  much  of  the  quarantine  lino  for  the  State  of  Virginia  described  in  the  order  of 
December  16, 1897  (B.  A.  I.  Order  No.  13),  beginning  at  the  southwestern  comer 
of  Virginia  (Lee  County)  and  extending  east  along  the  southern  boundary  line  of 
Virginia  to  the  summit  of  the  Blue  Ridge  Mountains,  is  hereby  suspended  during 
the  enforcement  of  the  above  line  for  the»State  of  North  Carolina. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  this 

Department,  and  legislation  has  been  enacted  by  the  State  of  North  Carolina  to 

enforce  said  quarantine  line,  therefore,  in  accordance  with  the  regulations  of 

December  15, 1897  (B.  A.  I.  Order  No.  8) ,  the  above  quarantine  line  is  adopted 

for  the  State  of  North  Carolina  by  this  Department  for  the  period  beginning  on 

January  15, 1898,  and  ending  November  15,  1898,  in  lieu  of  the  quarantine  line 

described  in  said  order  of  December  15,  1897,  for  said  area,  unless  otherwise 

ordered. 

James  Wilson,  Secretary. 
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[B.  A.  I.  Order  No.  15.— Amendment  to  No.  8.'j 

RHaULATIONS   CONCERNINa   CATTLE    TRANSPORTATION— FEBD- 
INa  STATIONS  AT  FORT  WORTH,  TEX.,  AND  SAIASBURT,  N.  C. 

U.  S.  Department  op  Agricitlture, 

Office  op  the  Secretary, 
Washington,  D.  C,  January  S,  1898. 
It  is  hereby  ordered.  That  cattle  originating  outside,  north  and  west,  of  the 
quarantine  line  as  defined  in  Bureau  of  Animal  Industry  Order  No.  8  (December 
15, 1897) ,  or  amendments  thereto,  and  which  are  to  be  transported  by  rail  through 
the  quarantined  district,  may  be  unloaded  for  rest,  feed,  and  water,  into  non- 
infected  pens  set  apart  for  such  cattle  at  Union  Stock  Yards,  Fort  Worth, 
Tex.,  and  at  Salisbury,  N.  C,  providing  the  cattle  are  free  from  Southern 
cattle  ticks  and  have  not  been  unloaded  at  any  other  place  within  the  quaran- 
tined district.    They  may  after  unloading  into  said  pens  be  reloaded  into  the 
same  cars  from  which  unloaded,  or  into  other  cleaned  and  disinfected  cars  and 
reshipped  as  uninfected  cattle. 
All  prior  orders  conflicting  herewith  are  hereby  revoked. 

,  James  Wilson,  Secretary, 


[B.  A.  I.  Order  No.  16.— Special  order  suspending  No.  8,  etc.'] 

REaULATIONS  CONCERNINa  CATTLE  TRANSPORTATION. 

U.  S.  Department  of  Aoricultube, 

Office  op  the  Secretary, 
Washington,  D,  C,  January  SS,  1898. 
Conforming  to  the  State  regulations  of  Kansas,  Illinois,  Kentucky,  and  Vir- 
ginia, it  is  hereby  ordered  that  B.  A.  I.  Order  No.  8  (December  15, 1897),  and 
amendments  thereto,  be  suspended  so  as  to  permit  the  entry  of  Southern  cattle 
into  Kansas,  Illinois,  and  Kentucky  until  February  1, 1898,  and  into  and  through 
Virginia  until  February  15, 1898,  without  restriction. 
All  prior  orders  conflicting  herewith  are  hereby  suspended. 

Jambs  Wilson,  Secretary, 


[B.  A.  I.  Order  No.  17.— Amendment  to  No.  8.'], 
REQXTLATIONS  CONCERNING  CATTLE  TRANSPORTATION. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D,  C,  March  4,  1898. 
It  is  hereby  ordered.  That  section  c,  of  rule  5,  of  the  regulations  concerning 
cattle  transportation,  issued  under  date  of  December  15,  1897  (B.  A.  I.  Order 
No.  8) ,  be,  and  is  hereby,  amended  to  read  as  follows : 

(c.)  Saturate  the  entire  interior  surface  of  the  cars  and  the  fencing,  troughs, 
and  chutes  of  the  pens  with  a  mixture  made  of  \\  pounds  of  lime  and  one-quarter 
pound  100  per  cent  straw-colored  carbolic  acid  to  each  gallon  of  water ;  or  a  solu- 
tion made  by  dissolving  4  ounces  of  chloride  of  lime  to  each  gallon  of  water  may 
be  used ;  or  disinfect  the  cars  with  a  jet  of  steam  under  a  pressure  of  not  less 
than  50  pounds  to  the  square  inch. 

James  Whson,  Secretary, 


*  See  p.  607. 
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[B,  A.  I.  Order  No.  18.— Supersedes  and  revokes  No.  9.'] 

SPBCIAIi  ORDER  MODIFTING  QUARANTIITX:  LINE  FOR  THE  STATE 

OF  CALIFORNIA. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washitigtony  D,  C,  March  25, 1808, 
In  accordance  with  the  regulations  concerning  cattle  transportation  (B.  A.  I. 
Order  No.  8^^),  issued  by  this  Department  December  15,  1897,  and  on  account  of 
the  emergency  arising  from  drought  in  the  quarantined  area  of  Calif omia  and 
the  necessity  for  allowing  cattle  to  go  to  other  sections  of  said  State  for  pasture, 
the  order  of  December  16,  1897  (B.  A.  I.  Order  No.  9),  is  hereby  revoked,  and  the 
quarantine  line  will  revert  to  the  State  boundaries  of  California,  beginning  on 
this  date  and  ending  on  November  15, 1898,  as  detailed  in  the  order  of  December 
15,  1897  (B.  A.  I.  Order  No.  8),  for  said  area,  unless  otherwise  ordered. 

Inspectors  of  the  Bureau  of  Animal  Industry  are  authorized  to  gi-ant  special 
permits,  in  accordance  with  the  instructions  of  the  Chief  of  that  Bureau,  for  the 
movement  of  cattle  from  the  State  of  California  to  other  States  after  the  said 
cattle  have  been  inspected  and  found  free  from  infection.  Transportation  com- 
panies should  assure  themselves  that  all  cattle  shipped  from  California  for  pur- 
poses other  than  immediate  slaughter  are  accompanied  by  special  permits  signed 
by  an  inspector  of  said  Bureau. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  19.— Amendment  to  section  18  of  the  order  dated 

February  18, 1895.^] 

REQUIiATIONS   FOR.  THE   SAFE    TRANSPORT   OF    CATTLE    FROM 
THE  UNITED  STATES  TO  FOREIGN  COUNTRIES. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 

Washington,  D.  C,  May  11, 1898. 
It  is  hereby  ordered,  That  section  18  of  the  order  and  regulations  of  February  18, 
1895,  be,  and  the  same  is  hereby,  amended  to  read  as  follows : 

18.  No  vessel  shall  be  i)ermitted  to  take  on  board  any  cattle  or  sheep  unless  the 
same  have  been  allowed  at  least  twelve  hours'  actual  rest  in  the  yards  at  the  port 
of  embarkation  before  the  vessel  sails,  nor  until  the  loading  of  the  other  cargo 
has  been  completed. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  30.— Additional  to  No.  10.^] 

SPECIAL    ORDER    PLACING    CERTAIN    COUNTIES    IN    TEXAS    IN 

QUARANTINE. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  August  17,  1898. 
In  consequQDce  of  the  discovery  of  splenetic  fever  infection  in  the  counties 
hereinafter  named  in  the  State  of  Texas,  and  the  establishment  of  a  quarantine 
on  the  said  counties  by  the  duly  constituted  authorities  of  said  State, 

It  is  hereby  ordered.  That  the  counties  of  West  [Webb,]  Tom  Green,  Irion, 
Sterling,  Mitchell,  Scurry,  Fisher,  Jones,  Haskell,  Stonewall,  King,  Knox,  Foard, 


'  See  p.  609.        ^  See  p.  G07.        « See  An.  Rpt.  1897,  p.  879.        ^  See  p.  610 
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Cottle,  Childress,  Hardeman,  and  Wilbarger  shall  be  added  to  the  area  qnaran- 
tined  by  the  sx>^cial  order  modifying  quarantine  line  for  the  State  of  ^Texa8(B.  A.  I. 
Order  No.  10) ,  December  16,  1897,  and  the  regulations  specified  in  said  special 
order  shall  apply  with  equal  force  to  the  counties  above  named. 

It  is  further  ordered^  That  no  cattle  shall  be  removed  from  the  counties  of 
Crane,  Upton,  Midland,  Glasscock,  Howard,  Borden,  Kent,  Dickens,  Motley, 
Hall,  and  Donley  to,  or  be  allowed  to  pass  through,  any  uninfected  area,  except 
in  the  manner  prescribed  by  the  regulations  concerning  cattle  transportation 
(B.  A.  I.  Order  No.  8)  issued  by  this  Department  December  15, 1897,  unless  satis- 
factory evidence  is  given  that  they  are  not  affected  with  splenetic,  or  Texas,  fever, 
and  have  not  been  exposed  to  the  contagion  thereof,  in  which  case  a  special  yer- 
mit  for  such  movement  may  be  issued  by  the  insjiector  of  the  Bureau  of  Animal 
Industry  or  by  the  Texas  Live  Stock  Sanitary  Commission. 

This  order  will  remain  in  force  for  the  period  beginning  on  this  date  and  ending 
November  15,  1898,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary, 


[B.  A,  I.  Order  No.  21.] 

SPECIAL  ORDER  RELBA8ING  CATTLE  IN  THE  COUNTIES  OF  UNION, 
TOWNS,  AND  PART  OF  RABUN,  GA.,  FROM  THE  RESTRICTIONS 
IMPOSED  B7THE  REQULATIONS  AND  MODIFICATIONS  THEREOF 
CONCERNING  CATTLE  TRANSPORTATION  DURING  THE  QUAR- 
ANTINE SEASON  OF  1898. 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  September  7.  1898, 

It  is  hereby  ordered,  That  cattle  now  in  the  territory  hereinafter  described  and 
which  are  free  from  the  Boophilus  bovis  (Southern  cattle  tick)  may  be  moved 
without  restriction  to  points  north  of  the  quarantine  line  defined  in  the  regula- 
tions of  December  15, 1897  (B.  A.  I.  Order  No.  8),  as  modified  by  special  orders 
dated  December  16,  1897  (B.  A.  I.  Orders  Nos.  9-14); 

Provided,  That  application  be  first  made  to  the  Secretary  of  Agriculture  and 
permission  received  for  the  removal  of  such  cattle  ;  said  application  to  give  the 
name  of  the  owner,  the  origin  and  number  of  the  cattle,  the  place  from  which 
they  are  to  be  moved,  and  the  destination,  with  the  route  to  be  followed,  which 
must  not  be  through  any  area  infested  with  Southern  cattle  ticks. 

This  order  applies  only  to  the  following-described  territory  in  the  State  of 
Georgia :  The  whole  of  the  counties  of  Union  and  Towns  and  that  part  of  Rabun 
CJounty  lying  north  and  west  of  a  line  drawn  from  its  western  comer,  near  the 
mouth  of  Wild  Cat  Creek,  in  an  easterly  direction,  through  Charlie  Mountain, 
Glassie  Mountain,  and  Tiger  Mountain,  and  along  the  ridge  following  Stekoa 
Creek,  to  Dick  Creek,  thence  northerly  through  Rainy  Mountain,  Hogback  Ridge, 
Pinnacle,  Raven  Knob,  Rock  Mountain,  and  Rabun  Bald,  to  the  State  boundary. 

This  order  will  remain  in  force  until  the  termination  of  November  ^15,  1898, 
unless  otherwise  ordered. 

Jambs  Wilson,  Secretary. 
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[B.  A.  I.  Order  No.  22— Additional  to  No.  10. »j 

SPBCIAIi  ORDER  PLACING  CERTAIN  COUNTIES  IN  TEXAS  IN 

QUARANTINE. 

U.  S.  Department  of  AaRicuLTURE, 

Office  of  the  Secretary, 
Wasliingtony  D.  C,  September  SO,  1898, 

Conforming  to  the  regrnlations  of  the  State  of  Texas,  made  by  the  duly  consti- 
tuted authorities  of  that  State,  it  is  hereby  ordered  tiiat  B.  A.  I.  Order  No.  20 
(August  17,  1898)  be  revoked  and  that  the  following  be  substituted  therefor : 

It  is  hereby  ordered,  That  the  counties  of  West,  [Webb,]  Tom  Green,  Irion, 
Sterling,  Mitchell,  Scurry,  Fisher,  Jones,  Haskell,  Knox,  and  Wilbarger  shall  be 
added  to  the  area  quarantined  by  the  special  order  modifying  quarantine  line  for 
the  State  of  Texas  (B.  A.  I.  Order  No.  10),  December  16, 1897,  and  the  regulations 
specified  in  said  special  order  shall  apply  with  equal  force  to  the  counties  above 
named. 

It  is  further  ordered,  That  no  cattle  be  removed  from  the  counties  of  Stonewall, 
King,  Foard,  Cottle,  Childress,  Hardeman,  Howard,  Glasscock,  Kent,  Hall,  and 
Donley  to,  or  be  allowed  to  pass  through,  any  uninfected  area  except  in  the  man- 
ner prescribed  by  the  regulations  concerning  cattle  transportation  (B.  A.  I.  Order 
No.  8),  issued  by  this  Department  December  15, 1897,  unless  satisfactory  evidence 
is  given  that  they  are  not  affected  with  splenetic,  or  Texas,  fever  and  have  not  been 
exposed  to  the  contagion  thereof,  in  which  case  a  special  permit  for  such  move- 
ment may  be  issued  by  the  inspector  of  the  Bureau  of  Animal  Industry  or  by  the 
Texas  Live  Stock  Sanitary  Commission. 

This  order  will  remain  in  force  for  the  period  beginning  on  this  date  and  ending 
November  15, 1898,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  23.] 

ORDER  MODIFTINa  REGULATIONS  CONCERNING  CATTLE  TRANS- 
PORTATION, ISSUED  B7  THIS  DEPARTMENT  DECEMBER  15,  1897. 
(B.  A.  I.  ORDER  NO.  8.; 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  October  12,  1898, 
It  is  hereby  ordered,  That  cattle  originating  in  the  district  described  in  the 
order  of  December  15, 1897,  and  amendments  thereto,  which  district  is  known  aa 
the  quarantined  district,  may,  after  having  been  properly  dipped,  under  the 
supervision  of  an  in8i)ector  of  this  Department,  in  a  solution  of  86  pounds  flowera 
of  sulphur  to  each  1,000  gallons  of  extra  dynamo  oil,  be  shipped  without  further 
restriction :  Provided,  That  application  be  first  made  to  this  Department,  and 
permission  granted  to  establish  the  dipping  stations,  and  that  after  being  dipped 
the  cattle  are  certified  by  an  inspector  of  the  United  States  Bureau  of  Animal 
Industry,  and  that  the  cattle,  when  dipped  within  the  quarantined  district,  be 
8hipx>ed  in  clean  cars,  without  unloading  within  that  district. 

J.  H.  Brioham,  Acting  Secretary, 


» See  p.  610. 
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[B.  a:  I.  Oeder  No.  24.] 

REGULATIONS  CONCSRKINa  CATTLE  TRANSPORTATION. 

TJ.  S.  Department  of  Aoricui-ture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  19, 1898, 
To  managers  and  agents  of  railroads  and   transportation  companies  of  the 
United  States,  stockmen,  and  others: 

In  accordance  with  section  7  of  the  act  of  Congress  approved  May  29, 1884, 
entitled  ^^An  act  for  the  establishment  of  a  Barean  of  Animal  Industry ,  to  prevent 
the  exx)ortation  of  diseased  cattle,  and  to  provide  means  for  the  suppression  and 
extirpation  of  pleuropneumonia  and  other  contagious  diseases  among  domestic 
animals,^  and  of  the  act  of  Congress  approved  March  22, 1898,  making  appropria- 
tion for  the  Dei)artment  of  Agriculture  for  the  fiscal  year  ending  June  30, 1899, 
you  are  hereby  notified  that  a  contagious  and  infectious  disease  known  as  splen- 
etic, or  Southern,  fever  exists  among  cattle  in  the  following-described  area ; 

1.  All  that  country  lying  south  or  below  a  line  beginning  at  the  northwest  cor- 
ner of  the  State  of  California ;  thence  east,  south,  and  southeasterly  along  the 
boundary  line  of  said  State  of  California  to  the  southeastern  comer  of  said  State; 
thence  southerly  along  the  western  boundary  line  of  Arizona  to  the  southwest 
comer  of  Arizona ;  thence  along  the  southern  boundary  lines  of  Arizona  and  New 
Mexico  to  the  southeastern  comer  of  New  Mexico ;  thence  northerly  along  the 
eastern  boundary  of  New  Mexico  to  the  southern  line  of  the  State  of  Colorado; 
thence  along  the  southern  boundary  lines  of  Colorado  and  E^nsas  to  the  south- 
eastern corner  of  Kansas ;  thence  southerly  along  the  western  boundary  line  of 
Missouri  to  the  southwestern  comer  of  Missouri ;  thence  easterly  along  the  south- 
em  boundary  line  of  Missouri  to  the  western  boundary  line  of  Dunklin  County; 
thence  southerly  along  the  said  western  boundary  to  the  southwestern  comer  of 
Dunklin  County ;  thence  easterly  along  the  southern  boundary  line  of  Missouri  to 
the  Mississippi  River ;  thence  northerly  along  the  Mississippi  River  to  the  north- 
em  boundary  line  of  Tennessee  at  the  northwest  comer  of  Lake  County ;  thence 
easterly  along  said  boundary  line  to  the  northeast  comer  of  Henry  County ;  thence 
in  a  northerly  direction  along  the  boundary  of  Tennessee  to  the  northwest  comer 
of  Stewart  County ;  thence  in  an  easterly  direction  along  the  northern  boundary 
of  Tennessee  to  the  southwestern  comer  of  Virginia ;  thence  northeasterly  along 
the  western  boxmdary  line  of  Virginia  to  the  northernmost  jwint  of  Virginia; 
thence  southerly  along  the  eastern  boundary  line  of  Virginia  to  the  northeast 
comer  of  Virginia  where  it  joins  the  southeastern  comer  of  Maryland  at  the 
Atlantic  Ocean. 

2.  Whenever  any  State  or  Territory  located  above  or  below  said  quarantine 
line,  as  above  designated,  shall  duly  establish  a  different  quarantine  line,  and 
obtain  the  necessary  legislation  to  enforce  said  last-mentioned  line  strictly  and 
completely  within  the  boundaries  of  said  State  or  Territory,  and  said  last  above- 
mentioned  line  and  the  measures  taken  to  enforce  it  are  satisfactory  to  the  Secre- 
tary of  Agriculture,  he  may,  by  a  special  order,  temporarily  adopt  said  State  or 
Territorial  line. 

Said  adoption  will  apply  only  to  that  portion  of  said  line  specified,  and  may 
cease  at  any  time  the  Secretary  may  deem  it  best  for  the  interest  involved,  and 
in  no  instance  shall  said  modification  exist  longer  than  the  x)eriod  specified  in 
said  special  order;  and  at  the  expiration  of  such  time  said  quarantine  line  shall 
revert  without  further  order  to  the  line  first  above  described. 

Whenever  any  State  or  Territory  shall  establish  a  quarantine  line  for  above 
purposes,  differently  located  from  the  above-described  line,  and  shall  obtain  by 
legislation  the  necessary  laws  to  enforce  the  same  completely  and  strictly,  and 
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shall  desire  a  modification  of  the  Federal  quarantine  line  to  agree  with  such 
State  or  Territorial  line,  the  proper  authorities  of  such  State  or  Territory  shall 
forward  to  the  Secretary  of  Agriculture  a  true  map  or  description  of  such  line 
and  a  copy  of  the  laws  for  enforcement  of  same,  duly  authenticated  and  certified. 

3.  From  the  1st  day  of  January,  1899,  no  cattle  are  to  be  transported  from 
said  area  south  or  below  said  Federal  quarantine  line  above  described  to  any 
portion  of  the  United  States  above,  north,  east,  or  west  of  the  above-described 
Hue,  except  as  hereinafter  provided. 

4.  Cattle  from  said  area  may  be  transported,  by  rail  or  boat,  for  immediate 
slaughter,  and  when  so  transported  the  following  regulations  must  be  observed: 

(a)  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded 
above,  north,  east,  or  west  of  this  line  to  be  fed  or  watered,  the  places  where  said 
cattle  are  to  be  fed  or  watered  shall  be  set  apart  and  no  other  cattle  shall  be 
admitted  thereto. 

(b)  On  unloading  said  cattle  at  their  points  of  destination,  pens  sufficiently 
isolated  shall  be  set  apart  to  rec^ve  them,  and  no  other  cattle  sh^l  be  admitted 
to  said  pens;  and  the  regulations  relating  to  the  movement  of  cattle  from  said 
area,  prescribed  by  the  cattle  sanitary  officers  of  the  State  where  unloaded,  shall 
be  carefully  observed.  The  cars  or  boats  that  have  carried  such  stock  shall  be 
cleansed  and  disinfected  as  soon  as  possible  after  unloading  and  before  they  are 
again  used  to  transport,  store,  or  shelter  animals  or  merchandise. 

(e)  All  cars  carrying  cattle  from  said  area  shall  bear  placards,  to  be  affixed  by 
the  railroad  company  hauling  the  same,  stating  that  said  cars  contain  Southern 
cattle,  and  each  of  the  waybills  or  bills  of  lading  of  said  shipments  by  cars  or 
boats  shall  have  a  note  upon  its  face  with  a  similar  statement.  Whenever  any 
cattle  have  come  from  said  area  and  shall  be  reshipped  from  any  point  at  which 
*  they  have  been  unloaded  to  other  points  of  destination,  tHe  cars  carrying  said 
ftniTTiftla  shall  bear  similar  placards  with  like  statements,  and  the  waybills  or  bills 
of  lading  be  so  stamped.  At  whatever  point  these  cattle  are  unloaded  they  must 
be  placed  in  separate  i)ens,  to  which  no  other  cattle  shall  be  admitted. 

(d)  No  boat  having  on  board  cattle  from  said  district  shall  receive  on  board 
cattle  from  outside  of  said  district.  Cattle  from  said  district  shall  not  be  received 
on  board  when  destined  to  points  outside  of  said  district  where  proper  facilities 
have  not  been  provided  for  transferring  the  said  cattle  from  the  landing  to  the 
stock  yards  and  slaughterhouses  without  passing  over  public  highways,  unless 
permission  for  such  passing  is  first  obtained  from  the  local  authorities. 

(e)  The  cars  and  boats  used  to  transport  such  animals,  the  chutes,  alleyways, 
and  pens  used  during  transportation,  and  at  points  of  destination,  shall  be  disin- 
fected in  the  following  manner : 

Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disinfected  by 
mixing  it  with  lime  or  saturating  it  with  a  5  per  cent  solution  of  100  per  cent 
carbolic  acid ;  or,  if  not  disinfected,  it  may  be  stored  where  no  cattle  can  come 
into  contact  with  it  during  the  period  from  February  1  to  November  15,  of  each 
year. 

Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until  clean. 

Saturate  the  entire  interior  surface  of  the  cars  and  the  fencing,  troughs,  and 
chutes  of  the  -pens  with  a  mixture  made  of  1^  pounds  of  lime  and  one-fourth 
pound  100  per  cent  sttaw-colored  carbolic  acid  to  each  gallon  of  water ;  or  a  solu- 
tion made  by  dissolving  4  ounces  of  chloride  of  lime  to  each  gallon  of  water  may 
be  used ;  or  disinfect  the  cars  with  a  jet  of  steam  under  a  pressure  of  not  less  than 
50  pounds  to  the  square  inch. 

5.  Cattle  originating  in  said  area  may,  after  having  been  properly  dipped 
under  the  supervision  of  an  inspector  of  this  Department,  be  shipped  without 
further  restriction,  excepting  such  as  may  be  enforced  by  local  authorities  at 
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point  of  destination:  Provided,  That  application  be  first  made  to  this  Depart- 
ment, and  i)ennission  granted  to  establish  the  dipping  stations,  and  that  after 
being  dipixjd  the  cattle  are  certified  by  an  inspector  of  the  United  States  Barean 
of  Animal  Indostry,  and  that  the  cattle  when  dipped  be  shipped  in  clean  cars, 
and  not  be  driven  throngh  the  infected  district  or  unloaded  therein,  except  at 
such  point  as  may  be  duly  designated  by  an  order  issued  by  this  Department. 

6.  From  November  1  to  December  31,  inclusive,  cattle  from  said  area  which  are 
found  free  of  infection  upon  inspection  by  officers  of  this  Dej^artment  may  be 
moved  north  of  the  quarantine  line  without  restriction  other  thsui  maybe  enforced 
by  local  regulations  at  destination.  If  evidence  of  infection  is  found  ux>on  such 
insi)ection  the  cattle  must  be  dipped  in  accordance  with  the  provisions  of  section 
5  l>efore  being  moved  north  of  the  quarantine  line. 

7.  Cattle  from  the  Republic  of  Mexico  may  be  admitted  into  the  United  States, 
after  inspection  according  to  law,  as  follows : 

(a)  Cattle  free  from  splenetic,  or  Texas,  fever,  and  from  contact  therewith 
during  the  three  months  preceding  such  inspection,  and  which  have  been  grazed 
in  a  locality  free  from  infection  of  such  fever,  may  be  admitted  into  any  part  of 
the  United  States.  If  destined  to  xK)ints  in  the  nonlnfected  area  a  special  permit 
must  be  obtained  from  an  inspector  of  the  Bureau  of  Animal  Industry,  said 
permit  being  issued  according  to  the  regulations  of  said  Bureau ;  the  cattle  for 
which  said  permit  is  issued  must  not  be  driven  through  the  infected  area  nor  be 
unloaded  in  any  part  thereof  except  at  such  point  as  may  be  duly  designated  by 
an  order  issued  by  this  Department ;  if  shipped  in  infected  cars,  or  unloaded  in 
the  infected  area,  except  as  above  stated,  they  will  be  subject  to  the  regulations 
concerning  infectious  cattle. 

(6)  Cattle  found  upon  inspection  to  be  infected  or  to  have  been  exposed  tq^ 
infection  during  the  preceding  three  months  must  be  dipped  at  port  of  entry  under 
supervision  of  an  inspector  of  this  Department  prior  to  admittance  to  the  United 
States ;  after  dipping  said  cattle  shall  be  subject  to  the  conditions  specified  in  the 
last  preceding  paragraph. 

8.  Notice  is  hereby  given  that  cattle  infested  with  the  BoophUus  bovis,  or 
Southern  cattle  tick,  disseminate  the  contagion  of  splenetic,  or  Southern,  fever 
(Texas  fever) ;  therefore  cattle  originating  outside  of  the  district  described  by 
this  order,  or  amendments  thereof,  and  which  are  infested  with  the  BoophUus 
bovis  ticks  shall  be  considered  as  infectious  cattle  and  shall  be  subject  to  the 
rules  and  regulations  governing  the  movement  of  Southern  cattle. 

9.  Stock-yard  companies  receiving  cattle  infested  with  said  ticks  shall  place 
such  cattle  in  the  pens  set  aside  for  the  use  of  Southern  cattle,  and  transportation 
companies  are  required  to  clean  and  disinfect  all  cars  and  boats  which  have 
contained  the  same,  according  to  the  requirements  of  this  Department. 

10.  Inspectors  are  instructed  to  see  that  disinfection  is  properly  done,  and 
to  report  instances  of  improi)er  disinfection.  It  is  expected  that  transportation 
and  stock-yard  companies  will  promptly  put  into  operation  the  above  methods. 

All  prior  orders  conflicting  herewith  are  hereby  revoked. 

James  Wilson,  Secretary, 
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[B.  A.  I.  Order  No.  25.] 

SPECIAIi  ORDER  MODIFTING  QUARANTINE  LINE  FOR  THE  STATE 

OF  TEXAS— 1899. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  SO,  1898, 

In  accordance  with  the  regulations  concerning  cattle  transx>ortation  issued  by 
this  Department,  the  State  of  Texas  has  located  a  quarantine  line  as  follows: 

Beginning  at  the  intersection  of  the  southern  boundary  of  New  Mexico  with  the 
international  boundary  line  at  the  Itio  Grande  River;  thence  southeasterly  along 
the  said  international  boundary  line  to  the  southwest  comer  of  the  county  of 
Pecos;  thence  following  the  western  boundary  of  Pecos  County  to  the  southeast 
comer  of  Reeves  County;  thence  following  the  boundary  line  between  the  coun- 
ties of  Pecos  and  Reeves  to  the  Pecos  River;  thence  southeasterly,  following  the 
Pecos  River,  to  the  northwest  comer  of  Crockett  County;  thence  east  along  the 
northern  boundary  of  Crockett  and  Schleicher  counties  to  the  southeastern  comer 
of  Irion  County;  thence  north  along  the  eastern  boundary  of  Irion  County  to  the 
northeast  comer  of  said  county;  thence  north  to  the  southern  boundary  of  Coke 
County;  thence  west  to  the  southwest  comer  of  Coke  County;  thence  north 
along  the  western  boundary  of  Coke  County  to  the  southern  boundary  of  Mitchell 
County;  thence  east  to  the  southeastern  comer  of  Mitchell  County;  thence 
north  along  the  eastern  boundary  of  Mitchell  County  to  the  northeast  comer 
of  said  county;  thence  east  along  the  southern  boundaries  of  Fisher  and  Jones 
counties  to  the  southeast  comer  of  Jones  County;  thence  north  along  the 
eastern  boundary  of  Jones  County  to  the  northeast  comer  of  said  county;  thence 
east  along  the  southern  boundary  of  Haskell  County  to  the  southeast  comer  of 
said  county;  thence  north  along  the  western  boundary  lines  of  Throckmorton 
and  Baylor  counties  to  the  northwest  comer  of  Baylor  County;  thence  east  along 
the  southern  boundary  of  Wilbarger  County  to  the  southeast  comer  of  said 
county;  thence  north  along  the  eastern  boundary  of  Wilbarger  County  to  the 
Red  River;  thence  continuing  in  a  northwesterly  direction  along  the  course  of 
said  river  and  the  northern  boundary  of  Texas  to  the  southeast  corner  of  Greer 
County. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  Texas  to  enforce 
said  quarantine  line,  therefore,  the  above  quarantine  line  is  adopted  for  the  State 
of  Texas  by  this  Department  for  the  period  beginning  on  January  1,  1899,  and 
ending  December  81,  1899,  in  lieu  of  the  quarantine  line  described  in  the  order 
of  December  19,  1898,  for  said  area,  unless  otherwise  ordered. 

James  Wii^on,  Secretary/ 


[B.  A.  I.  Order  No.  26.] 

SPECIAL   ORDER   MODIFTING   QUARANTINE   LINE  FOR   THE 
TERRITORY  OF  OKLAHOMA— 1899. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  fSO,  1898, 
In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department,  the  Territory  of  Oklahoma  has  located  a  quarantine  line,  de- 
scribed as  follows : 

Beginning  on  the  Red  River  at  the  southeastern  comer  of  the  county  of  Greer ; 
hence  northerly  following  the  course  of  the  North  Fork  of  the  Red  River  to  its 
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intersection  with  the  southern  boundary  line  of  Roger  Mills  County  along  the 
western  boundary  lines  of  the  Apache,  CJomanche,  and  Kiowa  Indian  reservations; 
thence  east  along  the  southern  boundary  lines  of  Roger  Mills  and  Washita 
counties  to  the  intersection  with  the  boundary  line  of  the  Wichita  Indian  Reser- 
vation on  the  Washita  River ;  thence  north  along  the  western  boundary  line  of 
said  reservation  to  its  northwest  corner  at  its  intersection  with  the  Canadian 
River  in  the  county  of  G ;  thence  in  a  southeasterly  direction  along  the  course  of 
said  river  and  the  northern  boundary  of  the  Wichita  Indian  Reservation  to  the 
northeast  comer  of  said  reservation ;  thence  easterly  along  the  southern  boundary 
of  Canadian  County  to  the  southeast  comer  of  said  county;  thence  north  along 
the  eastern  boundary  lines  of  Canadian  and  Kingfisher  counties  to  the  northeast- 
em  comer  of  Kingfisher  County;  thence  east  along  the  southern  boundary  of 
O  (Garfield)  County  to  the  southeast  comer  of  said  county;  thence  north  along 
the  eastern  boundary  of  O  (Garfield)  County  to  the  northeast  comer  of  said 
county;  thence  east  along  the  southern  boundary  line  of  K  County  to  the  west 
line  of  the  Ponca  Indian  Reservation ;  thence  north  along  the  west  line  of  said 
reservation  to  the  northwest  comer  of  said  reservation ;  thence  east  along  the 
northern  boundary  of  the  Ponca  Indian  Reservation  to  the  Arkansas  River ; 
thence  in  a  northerly  direction  following  the  course  of  the  said  river  to  its  inter- 
section with  the  thirty-seventh  i)arallel  of  north  latitude  at  the  southern  boundary 
line  of  Kansas. 

And  whereas  said  quarantine  line,  bb  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  Territory  of  Oklahoma  to 
enforce  said  quarantine  line ;  therefore,  the  above  quarantine  line  is  adopted  for 
the  Territory  of  Oklahoma  by  this  Department  for  the  period  beginning  on  Jan- 
uary 1,  1899,  and  ending  December  31,  1899,  in  lieu  of  the  quarantine  line 
described  in  the  order  of  December  19,  1898,  for  said  area,  unless  otherwise 

ordei'ed. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  27.] 

SPECIAL  ORDER  MGDirSTNO'  QUARANTINE  LINE  FOR  THE  STATE 
OF  TENNESSEE— 1899. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Wiishington,  D.  C,  December  eo,  1S9S, 

In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department,  the  State  of  Tennessee  has  located  a  quarantine  line,  described 
as  follows : 

Beginning  on  the  Mississippi  River  at  the  southeast  comer  of  the  State  of  Mis- 
souri at  the  western  boundary  of  Tennessee ;  thence  southerly  along  the  western 
boundaries  of  the  counties  of  Dyer  and  Lauderdale  to  the  southwest  comer  of 
Lauderdale  County  on  the  Mississippi  River ;  thence  easterly  along  the  northern 
boundary  of  Tipton  County  to  the  northeast  comer  of  said  county ;  thence  north- 
erly and  easterly  along  the  western  and  northern  boundaries  of  Haywood  County 
to  the  northeast  comer  of  said  county ;  thence  easterly  along  the  northern  bound- 
ary lines  of  Madison,  Henderson,  and  Decatur  counties  to  the  northeast  corner  of 
Decatur  County ;  thence  south  ^ong  the  eastern  boundary  of  Decatur  County  to 
the  northwest  comer  of  Wayne  County ;  thence  easterly  along  the  northern 
boundary  lines  of  Wayne  and  Lawrence  counties  to  the  northeastern  comer  of 
Lawrence  County ;  thence  south  along  the  western  boundary  of  Giles  County  to 
the  southwestern  comer  of  said  county ;  thence  east  and  north  along  the  southern 
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and  eastern  boundaries  of  said  county  to  the  northwestern  comer  of  Lincohi 
County ;  thence  easterly  along  the  northern  boundaries  of  Lincoln  and  Moore 
conntids  to  the  northeast  comer  of  Moore  County ;  thence  north  along  the  west- 
em  boundary  lines  of  Coffee  and  Cannon  counties  to  the  northwest  comer  of 
Cannon  County;  thence  easterly  to  the  northeast  comer  of  Cannon  County; 
thence  south  to  the  intersection  of  the  eastern  boundary  line  of  Cannon  County 
with  the  boundary  of  Warren  County ;  thence  easterly  and  northerly  along  the 
northern  boundary  lines  of  Warren,  White,  and  Cumberland  counties  to  the 
northeast  comer  of  Cumberland  County;  thence  southerly  along  the  eastern 
boundary  lines  of  Cumberland,  Rhea,  and  James  counties  to  the  northwest  comer 
of  Bradley  County ;  thence  northerly  and  southeasterly  along  the  northern  bound- 
ary lines  of  Bradley  and  Polk  counties  to  the  northeast  comer  of  Polk  County ; 
thence  south  along  the  eastern  boundary  line  of  Polk  County  to  l^he  southeast 
comer  thereof  at  the  southwestern  comer  of  North  Carolina. 

So  much  of  the  quarantine  line  for  the  State  of  Virginia,  described  in  the  order 
of  December  20, 1898  (B.  A.  I.  Order  No.  28) ,  beginning  at  the  southwestern  cor- 
ner of  Virginia  (Lee  County)  and  extending  east  along  the  southern  boundary 
line  of  Virginia  to  the  southwestern  comer  of  Grayson  County,  is  hereby  sus- 
pended during  the  enforcement  of  the  above  line  for  the  State  of  Tennessee. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  Tennessee  to  enforce 
said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for  the  State 
of  Tennessee  by  this  Department  for  the  period  beginning  on  January  1 ,  1899,  and 
ending  December  31, 1899,  in  lieu  of  the  quarantine  line  described  in  the  order  of 
December  19, 1898,  for  said  area,  unless  otherwise  ordered. 

James  Wiuson,  Secretary. 


[B.  A.  I.  Order  No.  28.] 

SPECLAlL  order  MODIFTINa  QUARANTINE  LINE  FOR  THE  STATE 

OF  VIRGINL^— 1899. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington  y  D,  C,  December  20,  1898, 

In  accordance  with  the  regulations  concerning  cattle  tran8i)ortation  issued  by 
this  Department,  the  State  of  Virginia  has  located  a  quarantine  line,  described 
as  follows : 

Beginning  at  the  boundary  line  of  Virginia  at  its  southwestern  comer  (Lee 
CJounty) ;  thence  east  along  the  southern  boundary  of  Virginia  to  the  southwest- 
em  corner  of  Patrick  County ;  thence  northerly  along  the  western  boundaries  of 
Patrick  and  Franklin  counties  to  the  western  boundary  of  Bedford  County ; 
thence  in  a  southeasterly  and  northeasterly  direction  along  the  southern  and 
eastern  boundaries  of  Bedford  County  to  the  James  River ;  thence  following  the 
James  River  to  the  southeastern  comer  of  Charles  City  County ;  thence  northerly 
and  easterly  along  the  western  and  northern  boundaries  of  James  City  County 
to  the  western  boundary  of  Gloucester  County  at  the  York  River ;  thence  south- 
erly and  northerly  along  the  southern  and  eastern  boundaries  of  Gloucester 
County  to  the  northeastern  comer  of  said  county ;  thence  easterly  and  southerly 
along  the  northern  and  eastern  boundaries  of  Mathews  County  to  the  southeastern 
point  of  said  county ;  thence  south  to  the  northern  boundary  of  Elizabeth  City 
County ;  thence  westerly  and  northerly  along  the  boundaries  of  Elizabeth  City 
and  Warwick  counties  to  the  James  River ;  thence  southeasterly  along  the  course 
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of  the  said  river  to  the  northwest  corner  of  Norfolk  County;  thence  south 
along  the  western  boundary  of  said  county  to  its  intersection  with  the  northern 
boundary  of  North  Carolina;  thence  east  along  the  southern  boundaries  of 
Norfolk  and  Princess  Anne  counties  to  the  Atlantic  Ocean. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to 
this  Department,  and  legislation  has  been  enacted  by  the  State  of  Virginia  to 
enforce  said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for 
the  State  of  Virginia  by  this  Department  for  the  period  beginning  on  January  1, 
1899,  and  ending  December  31, 1899,  in  lieu  of  the  quarantine  line  described  in  the 
order  of  December  10, 1898,  for  said  area,  unless  otherwise  ordered. 

James  Wii^on,  Secretary. 


[B.  A.  I.  Order  No.  29.] 

SPECIAL  ORDER  MODIFTING  QUARANTINB  LINE  FOR  THE  STATE 
OF  NORTH  CAROLINA— 1899. 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D,  C,  December  SO,  ISOS. 

In  accordance  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department,  the  State  of  North  Carolina  has  located  a  quarantine  line, 
described  as  follows: 

Beginning  at  the  southwest  comer  of  the  county  of  Cherokee;  thence  east  along 
the  southern  boundary  lines  of  the  counties  of  Cherokee,  Clay,  Macon,  Jackson, 
and  Transylvania  to  the  southeast  comer  of  the  county  of  Transylvania;  thence 
northwesterly  along  the  eastern  boundary  line  of  Transylvania  County  to  the 
southwest  comer  of  the  county  of  Buncombe;  thence  easterly  along  the  southern 
boundary  line  of  Buncombe  County  to  the  summit  of  the  Blue  Ridge  Mountains; 
thence  in  a  northeasterly  direction,  following  the  said  mountains  to  their  inter- 
section with  the  northern  boundary  line  of  the  State  of  North  Carolina. 

So  much  of  the  quarantine  line  for  the  State  of  Virginia,  described  in  the  order 
of  December  20, 1898  (B.  A.  I.  Order  No.  28) ,  beginning  at  the  southwestern  cor- 
ner of  Grayson  County  and  extending  east  along  the  southern  boundary  line  of 
Virginia  to  the  southeastern  comer  of  said  county,  is  hereby  suspended  during  the 
enforcement  of  the  above  line  for  the  State  of  North  Carolina. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  been  enacted  by  the  State  of  North  Carolina  to 
enforce  said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for 
the  State  of  North  Carolina  by  this  Department  for  the  period  beginning  on 
January  1, 1899,  and  ending  December  81,  1899,  in  lien  of  the  quarantine  line 
described  in  the  order  of  December  19. 1898,  for  said  area,  unless  otherwise  ordered. 

James  Wii^on,  Secretary, 
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Zebroids,  article  on  breeding 369-371 

Zy(/a(ieHU«  e/efira?w,  plant  poisonous  to  stock 396 

veiienosus,  experiment  in  feeding  to  sheep 424 

plant  poisonous  to  stock 396 
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